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TRANSLATOR'S PREFACE, 



Although but recently published in Paris, the Lectures of Pro- 
fessor Charcot on Diseases of the Nervous System have already taken 
a place amongst the classic works of medical literature, and been 
translated into several Continental languages. When preparing for 
the following version, it was judged best to await the appearance of 
the second French edition ; thus the reader, in exchange for 
some delay, has been enabled to obtam the work in its most correct 
form, enlarged by about one sixth. It was found inconvenient to 
reproduce the ten plates appended to the French volume ; neverthe* 
less, the references made to them, in the text, have been preserved, 
with a view to facilitate the researches of those who may desire to 
consult the original designs. 

It is proper to mention that these lectures were reported and 
edited in French by Dr. Boumeville, editor of ' Le Progr^ M^ical/ 
whose name or initial will be found attached to several notes. 

G. 8. 

BUBUN. 
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LECTUEE I. 

DISORDERS OF NUTRITION CONSEQUENT ON LESIONS 

OF THE NERVES. 

SuMMABY. — Preliminary observations. Object of these lectures: 
they shall be devoted to those diseases of the nervous system, and 
of the spinal cord, especially, which are most usually met with 
in the Salp^triere Hospital. Nutritive disorders consequent on 
lesions of the cerebrospinal axis and of the nerves. These 
morbid alterations may affect the skin, the connective tissue, the 
muscles, the articulations, the viscera. Their importance in 
relation to diagnosis and prognosis. Nutritive derangements 
consequent on lesions of the peripheral nerves. Slight influence 
{in the normal state) of the nervous system upon nutritive action. 
Passive lesions of the nerves and spinal cord do fiot directly 
produce disorders of nutrition in the peripheral parts. Demon* 
strative experiments. Influence of the irritation and iriflam- 
mation of nerves or of nervous centres on the production of 
nutritive disturbances. Nutritive disorders consequent on 
traumatic leeions of nerves, considered specially. They arise 
not from complete bid from imperfect sections or from contusions, 
8fc., of the nerve. Cutaneous eruptions: erythema, zona 
traumatica, pemphigus, "glossy skin.'' Muscular lesions, 
atrophy. Articular lesions. Lesions of the osseous system : 
periostitis, necrosis. Disorders of nutrition consequent on non- 
traumatic lesions of the nerves ; their analogy unth those which 
result from traumatic lesions. Nutritive disorders affecting 
the eyes in cases of compression of the trifacial by tumour. 
Inflammation of the spinal nerves, consequent on vertebral cancer, 
on spinal pachymeningitis, on asphyxia by charcoal fumes, 8fc. 
Cutaneous eruptions {zona, pemphigus, 8fc.), muscular atrophy^ 
and articular affections, which, in such eases, are developed in 



4 PRELIMINAUY OBSERVATIONS. 

consequence of tie netmtis. Anaesthetic lepra, leprous peri- 
neuritis, lepra mutilans. 

Gentlemen, — Nerer without emotion, yet never without great 
gratification, do I inaugurate, each session, the series of lectures, 
which you have assembled to hear. On such occasions, indeed, I 
never fail to discover the friendly faces of former students, some of 
whom have attained professorial rank, and some of whom have 
already signalized their career by brilliant researches. Their pre- 
sence affords me a great satisfaction, and I gladly seize the occasion 
to testify my gratitude. 

It seems to me that the unusual number of those who have assem- 
bled here to-day is a convincing proof of the correctness of my 
belief when, five years ago, I ventured to maintain that this vast 
emporium of human suffering might one day become a seat of 
theoretical and clinical instruction, of uncontested utility.^ 

It is true, gentlemen, that the field of observation before us does 
not embrace the entire of pathology. But, taken for what it is, 
who shall complain of its extent, or say that it is not vast? On 
the one hand, it offers for our study the ailments of the aged, which 
call for a share of our attention. On the other hand, amongst 
chronic diseases, it exhibits, under conditions peculiarly favourable 
to research, and gathered together in numerous array, those diseases 
of the nervous and of the locomotor systems which are so common, 
and consequently so interesting to the physician — diseases the 
pathology of which has begun, within the last twenty years, to 
emerge from the deep darkness which had previously covered it. 

As for myself, gentlemen, I have never doubted that the Hospital 
of La Salp^triere was destined to become, both for the diseases of 
old age and for many chronic disorders, an incomparable centre of 
instruction. All that was required to realize this idea was that 
certain modifications should be made in the internal arrangement of 
this institution, and I am happy to inform you that circumstances, 
at present, seem wholly favourable to our views. 

The authorities have already, without any solicitation, placed 
under our care wards containing nearly one hundred and fifty beds, 
where we may study all the forms of epilepsy and of the graver 
hysterical affections. The Director of the Assistance Publique has 
also formed the project of opening in this hospital a dispensary 

* This lecivre was delivered ia May, 1870. 
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speciallj destined for patients sutTcring from chronic ailments, and 
a vard to wliicb a certain number of them should be admitted, tem- 
porarily, to undergo treatment. 

When all these elements of study shall have been classed and 
organized vith a view to scientiGc investigation and clinical 
instructioD, I have no hesitation in saying that we shall possess 
at Paris an institution winch, of its kind, can scarcely have a nvaL' 
I hope to have soon the happiness of setting this plan realized in all 
its details. But if uuforeseen circumstances should call ine else- 
where, it would still yield me a deep gratification to see mj 
successors crowning the edifice whose first fuundations only I had 
been allowed to build. 

Gentlemen, your time is valuable, and I do not desire that this 
preamble should extend too far. It ia time to come to the special 
subject of these lectures. I purpose then to devote this session to 
the study of those diseases of the nervous system, and especially of 
the spinal cord, whicli are most usually met with in this hospital. 
As I feel it would be objectionable to plunge at once into technical 
details, it seems to me suitable to invite your attention to a question 
of general interest, and one which we shall encounter at every step in 
the course of our studies. 

I. 

Lesions of the cerebro-spinal axis frequently react upon different 
portions of the body and produce there, by means of the 
nerves, various disorders of nutrition. These secondary affections 
constitute one of the most interesting pathological groups, and I 
shall therefore devote several sittings to trace out for you the prin- 
cipal features of their history. 

The consecutive lesions in question may affect most of the tissues, 
and may occupy the most diverse regions of the body; thus, wc may 
find them in the skin, the connective tissue, the articulations, the 
hones, and even the viscera. They generally present, at least at 
the beginning, the characteristics of inflammatory action. Fre- 
quently they play in the drama of disease but an accessory part, 
being simply added on to the usual symptoms, byperassthesia, 
" Esia, hyperkinesis, akinesis, motor incoordination, kc. But 
; only for the interest they have, when considered from the 
I project lias, un fat Lunate Ij, boI jet been made a realitj (September, 
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stand-point of pathological physiology, they should not be 
neglected. 

Occasionally, however, these lesions assume an unmistakable im- 
portance in the eyes of the clinical observer, either because of the 
serious ailments which they cause, or because of their value as re- 
gards diagnosis or prognosis. Allow me to offer some examples in 
support of this assertion. 

Last year I pointed out to you, and I shall return to this 
symptom again, that the sacral eschar which is developed in the 
courseof apoplexy from cerebral hecmorrhage or from softening of the 
brain allows us to lay down a prognosis of almost absolute certainty. 
The sacral eschars, the affections of the kidneys and of the bladder, 
which are produced with such rapidity in certain acute diseases 
and in the exacerbations of some chronic diseases of the spinal cord,, 
are often the immediate cause of death. 

An arthropathy, arising in the course of locomotor ataxia, may 
deprive the patient of all future use of a limb which might other- 
wise have served him long. 

Finally, these consecutive lesions of nutrition sometimes deceive 
the physician, who may mistake them for the disease itself. Such, 
for instance, are certain forms of progressive muscular atrophy 
which were formerly regarded as primary affections of the muscles 
themselves, and whose origin really lies in certain morbid alterations 
which have taken place in the grey matter of the spinal cord. 

It would, I believe, be superfluous to multiply examples, for 
these observations should now suffice to indicate the interest which 
belongs to the study of such lesions of nutrition. 

The power of producing, under certain morbid conditions, lesions 
of nutrition, in the peripheral parts of the body or in the viscera, is 
not an attribute of the brain and spinal cord alone. These centres 
share the privilege with the nerves which radiate from them. And 
it is to be observed that the consecutive affections produced by pro- 
topathic lesions developed in the most widely different regions of the 
nervous system present most remarkable analogies, in spite of some 
specific differences. Hence when the physician's attention has been 
called to such affections it is often a question of extreme difficulty 
to determine what portion of the nervous system was originally 
affected, and what is the true cause of the trophical lesion. 

This consideration has induced me not to limit our study to the 
lesions which are assignable to cerebral or spinal causes alone» 
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Sliese shall be, if ;ou will, our objective point ; bat it seems usetul to 
draw oat, iii parallel lines, tbe liistory of those tropbical troubles 
which nppeai in consequence of lesions of tbe peripheral nerves. 
Is it not, indeed, one of the greatest advantages of tiie comparative 
method that it creates light by contrasts? In order to bound our 
field of study, wc shall, however, only take into considrration those 
Qutritive disorders whicii apjiear in the peripheral domain of the 
9uffering nerve. The trophical changes which take place in conse- 
quence of reilex action, in a region more or less remote, and witliiu 
the domain of nerves which have undergone no primitive lesions, 
constitute undoubtedly an interesting subject, but one which deserve? 
to be treated specially. 

II. 

la hearing me speak, gentlemen, of the nutritive disorders which 
wise under the influence of lesions of the nervous centres or of the 
nerves, most of you, I am sure, have been immediately reminded of 
the corresponding problem which is debated in normal physiology. 

There is nothiiuj belter eslnblithed in palholoffg (as I Lope to 
demonstrate) than the eriatence of tropAieal trouble! coniequenl on 
taions if tie nertovji centra or of the nerves. Nevertheless, you 
are aware that the most advanced physiology teaches that, in the 
normal state, the nutrition of different parts of the body does not 
essentiaUy depend u^Ktn the influence of the nervous system. 

These statements appear contradictory, but the opposition is 
only in appearance and not in reality. This I shall endeavour to 
prove, and with that object I have to ask your permission to make 
a short incursion into the domain of experimental physiology. 

You are aware that in order to show that the chemical acts of 
molecular renovation, which constitute nntrition, arc not im- 
mediately dependent on the action of the nervous system, many 
kinds of a^uments are adduced : 

1°. The most complex acts of nutritive life take place in certain 
organisms without the intervention of :( nervous system. Plants, 
for instance, and some of the lowest anmials, such as certain 
protozoa, though unprovided with nervous systems, manifest great 
Yital activity. Does not the embryo, it is also asked, perform all 
the acts of oi^anic life, at a period when it as yet possesses no 
nervoos element whatever ? 

2°, They base another argument on the fact that certain 
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tissues, even in tlie suiierior animals, are totally devoid of 
and veascia. As instaDces, they refer to the epithelial layer and to 
cartilage, which if placed under pathological condilioiis will become 
seats of cell- proliferation — a plain proof that nutrition can take 
place there in a very energetic maimer.' 

3°. Finally, arguments bearing more directly on the subject 
-are drawn from the srsciml of experimental physiology. You 
know that, after section of the nerves supplying them, and even 
when the spinal cord has been destroyed, the peri])hGral parts of 

'..." Tho whole organic life of animals, i. e. everjthing which goea on in 
them williotit tlie intervention of anj Bensation, or other mental act, ma; go 
on without tlie intervention of tlie nervous sjsteni and stnnds in no relation of 
dependence to nu; ell ango in nervous matter; just as the corresponding functions 
of circulation, nutrition, secretion, absorption, go on Jn crjual i^rfection in tho 
lowest class of animals vbere no nerves are delected and iu the whole veget. 
tltAt kingdom, wbcre there is no plausible reason for supposing that nerves 
exist; . . . the nervous system lives and grows within an animal as a parasitic 
plant does in a vegetable." — 'British and foreign Med.- Chir. Review,' vol. lii, 
1837, pp. 9, 10 ; and Carpenter, ' Principles of Human Phjsiologj,' Pliila- 
delpbia, 1855, p. 59. 

Tbe following is a succinct analysis of an essay, in which M. Cbarlcs Robin 
has quite recently eipounded the prevalent ideas of the present day iu refer> 
cDCeto tbc far from prominent role which tbc nervous system plays in the work 
ofuutriLion: — "Those chemical ncls which, in a living organism, conslituta ' 
molecular renovation, otherwise called nulrilion, arc not under the direct 
influenco of the nerves. There can be no question here of an influence of 
nerves over lisauos, comparable to that of etectricity upon chemical actios. 
There exist no ncrveawhich extend over the extra-vascular anatomical elements, 
sucli as the opitbelium, like those nerve-tubes which proceed and nrc applied 
lo the muscular fibrils. The cause of tbc movement of nutrition lies in the 
anatomical elements themselves. In plants, where no nervous system is found, 
we see the tissues suddenly swell, the calls increase and mulliply. Iu the em- 
bryo, cells are formed, and increase and mulliply, before the appearance of 
any peripheral nerve -element. Nutrition is, Ihcreforc, a general property of 
wiatomical elements, be they animal or vegetable. Secretion itself is apropertj 
inherent in anatomical elements, as Bo Blainvillc and A. Comle have observed. 
In the lower animals, and in the case of animal grafts, it. is evident that Uib 
nutrition of tissues is independent of tbe nervous system." "Disorders of secre- 
tion and of absorption, indurations, softenings, hypertrophies, and other 
alterations consecutive on nerve -lesions, are a consc(|ucnce of perturbations of 
the circulation through the medium of the preceding (vaso-motnr) nerves, 
directly affected by reflex action, and are not a consequence of the action nf 
nerves which should, like electricity, have an influence over the molecular or 
chemical acts of assimilation and dis -ass imitation in a rone of a certain extent 
icyond their surface."—' Journal do l' Anatomic,' &c,, 1 8(17, pp. J76— 300. 
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the body, such as the muscles or the bones of a limb, will contiDue 
to live and be aourished for a considerable time, almost as efRciently 
OS though the; were under normal conditions. In such cases, 
lesions of nutrition do not make their appearance utitil a com- 
parative!; long period has elapsed. Even then tliey are almost always 
purely pasnve, and seem, in reality, due to the state of inaction to 
which the parts are condemned in consequence of the suppression 
of nervous indaence. This belief is supported hy the fact that 
lesions, displaying similar characteristics, present themselves when 
limbs are kept in a state of immobiUty, though the nervous system 
be not directly implicated. Such passive lesions, which we shall 
meet with in different paralytic affections, have nothing in common 
with the special tropliical lesions which engage our attention. 
Generally they can be distinguished from them, objectively, by 
certain particular signs. 

The special lesions are almost always characterized, at some 
period of their evolution, at least, by evidence of phlegmasic irri- 
tation. From the commencement they usually take on the appear- 
ance of inflammation ; and they may, as we shall see, issue in nice- 
ration, gangrene, and necrosis. There is, besides, one characteristic 
common to most of them, and that is the great rapidity of their 
development, after the lesion of nerves or nervous centres which 
provokes their manifestation, tiometimes they make their appear- 
ance with incredible quickness. Thus we frequently see eschars 
visible on the sacrum, the second or third day after the accident, 
in certain cases of fracture of the backbone, with compression and 
irritation of the spinal cord. 

It may therefore he laid down as a general role that there is a 
striking distinction between pamve lesions, resnlting from func- 
tional inaction alone, and trophic disorders which follow on certain 
lesions of the nervous centres. The former are slow of production 
and usually manifest no symptom of inflammation ; the latter often 
suddenly break out and generally present, at least at the commence- 
meut, more or less notable signs of phlegmasic irritation. 

Allow me, gentlemen, to remind you, briefly, of some of the experi- 
ments to which I have just alluded, and which tend to demon- 
strate that the nerves and spinal cord have no direct immediate 
influence upon the nutrition of peripheral parts. 

1°. One of the first of these relates to the section of the iscliiatic 
nerve in mammalia. Schroeder van der Kolk, who was one of tlic 
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earliest to make the experiment, attributed the disorders of nutri- 
tion which followed, with some rapidity in such cases, in the cor- 
responding member, to the abolition of the action of the nervous 
system in consequence of the section. M. Brown-S^quard repeated 
the experiment, in €849, on guinea-pigs and rabbits, and succeeded 
in showing that the trophical troubles which follow in the course of 
a few days, and which consist of tumefaction of the extremity of the 
member, ulceration of the toes, loss of the nails, only make their 
appearance because the animal is no longer able to preserve the 
limb, now devoid of movement and sensation in consequence of the 
section of the ischiatic, from the action of external influences, such 
as contact with the hard rough ground over which it is dragged. 
When the animal experimented on was placed under proper condi- 
tions, confined in a box, for instance, the bottom of which was 
covered with a thick layer of bran, there was no modification of 
nutrition to be remarked in the paralysed member, except a more or 
less perceptible atrophy which, however, only made its appearance 
slowly in the course of time.^ 

This atrophy which follows the section of the ischiatic nerve, evi- 
dently results from the functional inaction to which the paralyzed 
limb is condemned. It aflects not only the muscles, but also the 
bones and the skin, as J. Beid has already remarked. It will not be 
produced, even when the section has been complete, if, following the 
example of the physiologist quoted, you take care to pass a gal- 
vanic current daily through the muscles of the paralysed member. 

qP. The complete section of the trifacial nerve, made within the 
cranium, presents results perfectly in keeping with those produced 
by section of the ischiatic. You are aware that the lesions of the 
eye which are found in animals subjected to this operation, and 
which were formerly considered by some physiologists as the conse- 
quence of the abolition of the nutritive influence of the trifacial, 
have, since the experiments of Snellen in 1857 and those of Buttner 

' Brown- S^uard, " Sur les alterations pathologiques qai Buivent la section 
da nerf sciatique," ' Gomtes-rendus dea Stances de la Soci6t6 de Biologie/ t. i, 
1849; and 'Experimental Besearcbes applied to Physiology and Pathology,' 
New York, 1863, p. 6. 

After the section of a mixed nerve the atrophy of the muscles does not 
generally begin to show itself, in man and mammalia, by a slight emaciation, 
until the end of about a month. At the close of the second month it is more 
marked ; it is very evident at the end of three months. — Magnin, These de 
Farit, 1866, p. 19. 
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in 1862, been recognized as resniting from the consecutive aiuesthesia 
which exposes the parts, deprived of sensation, to all kinds of 
trannialic causes. If (he eye be protected after liie section of the 
nerve, either by Snellen's metliod of tying the still sensitive car of 
the same side in front of it, or by Biittner's plan of covering it 
with a piece of thick leather, the trophical troubles will not make 
their appearance in the cornea. A certain amount of neuro-para- 
Ij-tic hypenemia in the iris and conjunctiva is, in short, the only 
phenomenon observable, after section of the trifacial, when the eye 
has been properly protected.^ 

3". With respect to the spinal cord It seems demonstrated that 
a complete transverse section, or even its destractioa for a certain 
length, when resulting in no considerable inflammation of theorgnn> 
is not immediately followed by (roubles of nutrition in the para- 
lysed members. M. Brown-S^quard has shown that the ulcerations 
which appear, rather quickly, in the vicinity of the genital organs 
of mammalia and birds, after complete transverse section of the cord, 
arc not direct consequences of the absence of nervous influx. They 
are produced by the prolonged pressure, and the contact of fiecal 
matters and decomposed nrine, to which these parts are exposed. 

The hinder Umbs of a young cat, which survived for nearly three 
months the complete destruction of the lumbar region of the spinal 
cord, were seen to develop in a normal manner. The functions of 
orgniiic life seemed to proceed there in due accordance with physiologi- 
cal order ; the secretion of claws and hair went on as in a healthy and 
tminjured animal.^ 

According to Valentin, when the posterior portion of the spinal 
cord has been destroyed, in mammalia and frogs, you will find the 
electrical contractility of the muscles of the hind members persist 
until death supervene, that is to say, for several weeks or even 
several months after the operation.^ 

Tosumnp: in those animals whose spinal cords have been com- 
pletely divided transversely, or extirpated in part, ulcerations and evcu 
eschars may form, principally in those regions subject to pressure ; 

' See the experimCDts of M. ScliilT relating to Ibis subject id tlie thesis of 
M Huiaer, entitled ' Nouvellei reclieri^bcs relatives a i'iuflueuce du sjsti^nio 
nerveni sur la nutrition,' Farls, 185S. 

' BrowD'Sequard, loe. eil., pp. 14, 15, il. 

» Valentin, ' Vcnuch eiuer Phjsiolc^ischen Fathol<^e der Kenen,' a Abth., 
p. 43, Leipzig. 1864. 
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but it is always possible to attribute these lesions to the anaesthesia 
and paralysis, in consequence of which the animal lies constantly in 
contact with its excrements or unwittingly wounds itself, when 
ciragging about its paralysed members. As to the atrophy which 
supervenes, in the long run, in the paralysed limbs after this opera- 
tion, it arises solely, as in the case of the section of the ischiatic 
nerve, from the functional inertia to which they are condemned. 

It follows from all these facts, which experimental physiology 
offers, that the abolition of the action of the nervous system, whether 
determined by complete section of the peripheral nerves or by de- 
struction of a portion of the spinal cord, produces no other nutri- 
tive disturbance in the anatomical elements of the paralyzed members 
than what would be caused in the same elements by the influence 
of functional inertia, or prolonged inaction alone. 

The discovery of the vaso-motor nerves and of the effects which 
follow the paralysis of these nerves was not destined to modify this 
formula, in any essential manner. It is in fact demonstrated at 
present, that neuro-paralytic hyperasmia, however far it may go, is 
never of itself alone sufficient to cause an alteration in the nutrition 
of tissues. Undoubtedly, this hyperemia, as M. Schiff has pointed 
out, creates a certain predisposition to inflammatory action, which 
may supervene either spontaneously (to all appearance, at least) 
in the diseased animal or in consequence of irritative causes which 
would be comparatively trifling in a healthy organism. But lesions 
of nutrition of neuro-paralytic origin are nowise comparable to the 
trophical troubles which form the special object of our study, — they 
constitute a class apart. The latter, as we shall frequently have 
occasion to observe, may develop and accomplish their evolution 
without being preceded or accompanied by any of the phenomena 
which betray the paralytic state, or the contrary condition, of the 
vaso-motor nerves. At present we shall dwell no longer upon this 
subject^ which we shall have an opportunity of referring to here- 
after. 

III. 

If lesions, whose consequence is the abolition or suspension of 
the action of the nervous system, are impotent to produce in 
distant parts other nutritive disturbances than those attributable to 
prolonged inaction, U is not tints as regards lesions which determine 
either in the nerves or nervous centres an exaltation of their 
properties, an irritation, or an inflammation. 
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gentlemen, is n proposition of capital importance: it 
controb, iu fact, the question which engages our attention. Although 
long since discovered by M, Brown- Sequard the principle upon 
which it reposes is still, if 1 do not mistake, too frequently over- 
loolced both by physiologists and by pathologists.' "Wc shall find in 
due time and place, that human pathology presents many facts and 
decisive arguments iu support of this proposition. On the other 
hand, we shall have less frequently to quote the results of experi- 
ments on animals. The especial reason of this paucity lies, 
undoubtedly, in the fact that the nervous tissue of animals seems 
much belter able than that of man to resist the inHnence of the 
diverse causes of irritation and inliammation. All experimenters 
arc aware that even the most serious traumatic lesions of the spina) 
cord or of the peripheral nerves do not readily produce, in the case 
of most animals, a myelitis or a neuritis, having some duration, which 
could be considered comparable with those dcvelo[)ed so qnicHy io 
man, after the very slightest lesions. 

The experiments which go to show that irritative lesions of the 
nerve-tissues are capable of determining various trophical troubles 
in the parts they supply, are, as we have said, few in number. 
They relate almost exclusively to the fifth pair. 

The following is an abridged account of an experiment of 
Samuel: 

In the case of a rabbit, two needles are applied to the 
Casserian ganglion and an inductive current produced : imme- 
diately ensue a more or less marked contraction of the pupil, 
and at the same time a slight injection of the vessels of the con- 
junctiva. The lachrymal secretion is greatly increased. The 
sensibility of the eyelids, conjunctiva, and cornea is augmented. 
After the operation, the contraction of the pupil persists, though not 
to the same extent, and the hyperesthesia is still further increased. 
Inflammatory action generally sets in at the end of twenty-four 
hours ; it increases io intensity during the second and third days 
and then gradually diminishee. All the stages of ophthalmia may 
be obsen-ed, from the slightest conjunctivitis to the most intense 
blennorrho^a. The exaltation of the sensibility still proceeds, and 

' ' Note 3ur quelques cos d'afeclion de la peau, di' pen dent d'une iafiuence du 
sjtlumc nerreux,' par J. M. Chsrcot, suivies de " Uemarques sur la mode d'in- 
flnenCB da tysteine ncrveux aur la nutritiou," par le doctcur Brown -Sequard, 
•Journal do Phjsiologie,' t. ii, No. 5, p. 108, 1859. 
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the hypersesthesia may rise to such a degree that, at the sb'ghtest 
touch of the eye, the animal is seized with general convulsions. On 
the cornea a general opacity develops, and we find, besides, some- 
times little exulcerations, sometimes a solitary oval-shaped ulcer 
occupying the middle portion of this membrane. In one case a 
«mall purulent collection formed in the anterior chamber. Hypersemia 
excepted, no pathological alterations of the iris, neither adhesions nor 
changes of colour, are ever observed. 

In every instance, hypera»thesia of the ophthalmic branches of 
the fifth pair is specifically remarked. Hence it is plain that we 
cannot here, as in the experiments of Snellen and Biittner, invoke 
the aid of anecsthesia in order to explain the trophical troubles 
supervening in an imperfectly protected eye.^ 

After an unsuccessful attempt to divide the trifacial in a rabbit, 
Meissner observed certain remarkable lesions of nutrition to ensue 
in the eye, which had preserved its sensibility. The author care^ 
fully points out that thete lesions were produced wiliout having been 
jpreceded by any sign of neuro-paralytic hypensmia, A post-mortem 
examination revealed that the (internal) median part of the trifacial 
alone had been wounded by the instrument (a neurotome).' Schiif 
also cites four cases, in support of Meissner's observation^ of partial 
lesions of the trifacial in the cranium, which were followed by 
inflammation of the eye, although its sensibility persisted.^ 

In Samuel^s experiment trophical troubles arose in the eye, in 
consequence of faradaic irritation of the fifth pair. May we not 
infer that, in the experiments of Meissner and Schiff, the lesions of 
the eye were caused by phlegmaaic irritation developed in the nerve 
in consequence of the imperfect section ? In support of this opinion, 
I would remind you that incomplete sections, in man, are much 
more likely than complete sections to give rise to irritative action. 
This fact has long been familiar to surgeons. We may suppose 
that it holds good, at least to some extent, in the case of animals 
as well as of man.^ 

^ Samuel, 'Die Trophischen Nenren/ Leipzig, i860, p. 61. 

' G. Meissner, " Ueber die nach der Durchschneidung der Trigeminos am 
Auge der Kaninchens Eintretende Ernahrungstarang/* ' Henle und Pfenfer's 
Ztsch/ (3), xxix, 96-104. ' Centralblatt/ 1867, p. 365. ' Gazette Hebdomadale,' 
1866, p. 634. 

* Schiff, ' Henle's Zeitsch/ (3), xiix, 317-339. ' Gentralblatt/ 1867, p. 655. 
'' Gazette Hebdom./ 1867, p. 634. 

* This is not the intcrpretat^ which Meissner proposed for his experiment. 
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Let me place, side by side, with these facts several observations 
recorded in reference to the human organism, to which I shall after- 
wards recar. They rchte also to the trifacial nerve. Ijike the 
preceding experiments, they show that irritative lesions of this nerve, 
spontaneously developed, may also, without being followed by 
aniesthesia, give rise to very striking nutritive disorders in the eye. 

A woman, aged 57, whose case has been noted by Bock,' ex- 
perienced, for about a year, violent pains in the right aide of the 
face. Though intermittent at Grsf, they became afterwards almost 
continuons. The sensibility of the face never completely disap- 
peared ; slight pressure was, indeed, scarcely felt, but if the pressure 
was increased, it brought on acute pains. The conjunctiva of the 
right eye was injected. The cornea, slightly opaque ail over, pre- 
sented a hypertrophic ulceration in its lower part, of about two lines 
in length. Afterwards, the ulceration increased in depth, and the 
opacity of the cornea was augmented. Perforation at last ensued, 
and, under the influence of pressure, issue was given to a puriform 
liquid. Death took place unexpectedly. On a post-morlcm ejiami- 
nation the Casserian ganglion of the right side was found to be of 
considerable volume and very hard. The three branches of the 
right trifacial were likewise found much thickened up to the point 
of their epiergence from the bone. 

The following case is taken from a memoir by Friedreich.* 

A man, aged 6j, was suddenly smitten by hemiplegia on the right 
side, with loss of sensibility on the same side. Some weeks before 

He supposes tbat the innermost fibrils of the triracial, whicb bad alone been 
col, in the case quoted, bare a special action on the nutrition of the eje. He 
bases his opinion ou this tbat, in three other cases where the trifacial had 
ondergone incomplete section, but where the innermost Derre-Sbrils had been 
respected, no tropbical troubles in tlie eye ensned, although this organ which 
had loat its eensibilit; was uot protected from externa] agencies. We thmk 
that incomplete sections need to be repeated a considerable number of times 
before it is possible to pronounce a definite judgment ou the interpretation 
proposed bj Meissner. 

' Bock, 'Ugeskrift for Lieger,' 1841, vii, p. 43:. Extract in 'Hannover's 
Jahnsbedcht,' * Muller'a Atchiv,' 1844, p. 47, and SchifTs ' Uutersachongen 
lU Pliysiotc^e des Nervenasjstems nit Berucksicbtigung der Pathologic,' 
Frankfnrt am Main, 1855, pp. 63, 64. 

^ Friedreich, ' Beitrage lur Lebrc von den Gesehirulstea, lanerbalb dcr 
Echaedelhohle,' Wureturg, 1843, p. 15, and Scbira ' Uutersuchangen,' &o., 
p. 100. 
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this attack he Imd felt alight lancinating pains in the left side of 1 
the face and in the globe of the left eye. These pains increased I 
rapidly and to a high degree after the upoplectic attack. At the I 
same time the conjunctiva of the left eye became injected, and there I 
was an increase of the lachrymal secretion : later on, the conjunc- 
tiva was coated by a pseudo-membranous puriform exudation. The 1 
left pupil, though very much contracted, was still sensitive to the I 
action of light. Senaibiltty remained normal over the whole of the J 
left side of the face. I 

At the autopsy there was found at the surface of the middle 1 
peduncle of the cerebellum a collection of little sarcomatous 
tumours, which, taken altogether, were about the size of a lilbert. The 

adjacent brain-Bubstancc, especially next the cerebellum, was solUned I 

and very much injected. The left trifacial nerve, at its emergence I 

from the base of the encephaloii, was red, slightly softened, and I 

dattened by the tumour. I 

It would be easy to (juote a considerable number of cases analo- I 

gous to those we have cited, but these will suffice for the object w« I 

have now in view.i | 

' Facts rclaling to nutritirn disorder! of the e;c, consecutive on spoDlBneoiU 1 
lesions or the Jlflh pair in man, are numerous enough, but we bate only wished 
tonieution those in wliicli it was well established that the racial Eensibililj had 
not been touched. The two following cases, bowever, are also deserving of 
notice ftllhough tliey arc oot so explicit, in this respect, as those ot Bock and 
Kreidreieh. 

A vigorous individual, after a blow received upon the head, became eubject 
to violent fixed pains, on the ri);ht side of the head, and sufTered oecasioDally 
from epileptic fits. Afterwards, the pains became localJKed in the right cje and 
car. The c<re was red, tumelied, and projecting, but still covered by the 
paralysed upper cjclid. Turbid cornea; iris, contracted and motionless; J 
brown -coloured at first, then greenish. The cornea became, at lengtlii | 
opaque. 

Foit-mor/em.—llu) lower aurfaee of the anterior and middle lobes present, 
ou the right side, several stentomata of the size of a bean, or aimonJ. Tlie 
Casserian Rauglion and the three branches of the trifacial are covered over by ft 
stiff cartilsgiDons mass. Tlie motor oculi is compressed, and its colour sltctcd. 
Tliu state of tlic sensibility of the skin of the face is unfortunately not given 
in this case. F. A. Lnndmann, ' Commentalio pathologico-atomiea exhibcns 
morbum cerebri oculiqne singnlarem; ' 111-4°, I^ipz'g, iSao, and ScliilTs 
' Untersueli.,' p. 51. 

la the well-known case recorded bj Scrres, ' Journal de Plijsiologie,' v, 
18J5, pp. 333, and ' Anatomie compar^e du C^rveou,' in spile of the profound 
alteration of the Casserian ganglion and of the roots of the larger fasciculos of I 
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Apart from the fifth pair, es peri mental lesions of other nerves are 
stilt more rarely found to determine the appearance of trophicaJ 
troubles in the peripheral parts. We should quote, however, as 
examples of tliis species, the remarkable effects produced upon the 
tiutritiott of the kidneys by lesions of tlie nerves supplying them. 
Amongst the es peri m enters some, like Krimer, Brachet, SluUer and 
Peipers, A. Moreau, and Wittich, assert that they can, almost with 
certainty, produce, by means of these lesions, more or less deep- 
seated alt^^rations in the kidneys. Others, however, such as Paul 
Bert and Hermann, on repeating the same experiments under appa- 
rently identical conditions, declare that they obtained nothing but 
negative results. 

May we not, at least partially, account for this singular contradic- 
tion, in the following manner : no renal lesion was manifested when 
nerve-section» had becu complete and thorough ; on the contrary, 
Kuch lesion appeared, or, perhaps I should say, may have appeared 
when the section was imperfect, or when the scalpel was replaced by 
eausticfi, by ammonia for instance (Corrcnte, Schiff), these being cir- 
cumstances eminently proper to determine in the injured nerves a 
more or less active irritation or even to set up manifest inflammatory 
action.' Prom this point of view the question would probably 
deserve to be revised with the help of new researches. 

We mentioned, a little time ago, the effects of transverse sections 
and partial destruction of the spinal cord in so far as regards the 
nntritioii of parts deprived of feeling and motion in consequence of 
such Dperatiuns. Wc said that, when the operations did not give 
rise to inflammatory action in the injured cord, (and this takes place 
in the great majority of cases}, there are found in the paralysed 
members simply a degeiier.ntion with atrophy of the muscles, very 
slowly supervening, ulcerations of the derm, and perhaps eschars 

tlie trifaoini, tbere was not eom|)lcle paralysis of tlie sensitive portion of llie 
notve, for the whole surface of tlie face bud prcaerceil tlie sense of feeling. 
There bad been ncutc inOiLmn^atioa of tljo rigbt ejc, iritli (cdema of the lids, 
obnubilation and subsequcnllj complete opacity of tbc cornea. The ri.ijht 
Cosierian ganglion was uf a grcjisb yellow, lumcGcd, and moist witb a serous 
»adalion. Tbst portion of the ganglion wbere the ophthalmic nenre arises 
wu red and injected. The roots of (he lai^er fasciculus presented a dirty 
hue, conlmsling with llie colour of tbe lesser Lranch, which had remained 
lirnlthj. Tlic three nerves, on issuing from tbe ganglion, were of a yellow 
colour, which disappeared at tiicir e\it from the cranium. 

' See ' Zeitaclirift fiir ration. Med,,' 35 Bd., p. 343. 
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caused by dragging over a rough surface^ or by continuous contact 
with decomposed urine> and want of cleanliness. In one word, all 
the effects^ to which functional inertia of the hinder member of ani- 
mals give rise, are present^ and these only. But the scene changes 
completely if, in consequence of circumstances that cannot be fore- 
seen, nor as yet produced at will, inflammation is set up in the 
vicinity of the spinal lesion. Then, indeed, as M. Brown-Sequard 
has shown, and as I have had many opportunities of observing, 
muscular change takes place with great rapidity ; in but a few days 
after the operation, the alteration is very manifest. The emaciation 
of the muscular masses soon becomes appreciable, and makes very 
quick progress. Eruptions appear on the skin which promptly issue 
in the formation of ulcerations and of eschars, though the most 
minute care be taken to preserve cleanliness. They develop espe- 
cially in those regions which are subject to pressure, to friction, to 
prolonged contact with the urine ; but they may also make their 
appearance apart from these conditions, although tlie cases are 
rare.^ 

I might dwell, at length, on these trophic troubles connected 
with traumatic inflammation of the spinal cord in animals, but it 
will be more appropriate to recur to the matter when studying the 
features of myelitis, spontaneously developed in man. Besides, I 
have no desire to prolong overmuch this incursion into the fleld of 
experimental physiology. We have already obtained one result, if 
I mistake not ; the facts quoted suffice, it seems to me, to establish 
that the abolition of the action of the nervous system has no direct 
immediate influence on the peripheral parts-^n the other hand, 
they make it appear at least extremely probable that morbid 
excitation or irritation of the nerves or nerve-centres are of a 

^ It is doubtless in the same manner, that is, bj invokinp^ tlic existence of 
inflammation about the injured point, that we should explain the disorders that 
sometimes occur in the nutrition of the eye, in many animals,' after section of 
a lateral half of the spinal cord, in the back. The affections of the eye 
(ulcerations, melting away of the cornea, purulent conjunctivitis), observed by 
M. Brown-S^quard in the guinea-pig {* Comptes-Rendus do la Societ6 de 
Biologic,' t. ii, 1850, p. 134) have been met with by M. Vulpian, in the frog, 
after the section of the corresponding half of the cord, near the medulla 
oblongata (this fact was orally communicated). Such affections do not super- 
vene in all animals which have been thus operated on, and it is at least highly 
probable that they arise only in cases where, consequent on the section, an 
inf Ammatory action was set up in the superior segment of the spinal cord. 
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n&tare to give rise to the most virions untritiTe deraBgcmenta ia 
distant parts. 

Bj vliat means or mecliaiiism does this irritation of the nerroiu 
system react upon the peripheral parts, and determine there lesions 
of DutritioQ such as those we have mentioned ? Are these due 
to an irrilatioa of the vaso-motor nerves or to their paralysis? 
Or do tliey depend on an irrilatiou of those hypothetical nerves, 
which anatomy as yet knows not, and which are sometimes called 
tropAic »(WT*»? These are ijuestioiis which we shall have to 
discus:ii hereafter; at present we must return to the domain of 
human pathology, and I hope to make you acknowledge that the 
principle already set out by ex iicri mental physiology has its applica- 
tion here in a still more manifest manner. This principle shall be 
our clue, and it will lead ns, I hope, to comprehend why lesions, 
which appear at first sight similar and which are referrible to the 
same points of the nervous or peripheral systems, should produce, 
in pathological cases, results so opposite and even so contradictory 
ia appearance. 

The trophic troubles which we jiurpose to pass in review are 
produced : 

1°. By lesions of the peripheral nerves, which lesions may he 
dtber due tu traumatic causes or siMintaneously developed. 

2°. By lesions of the spinal cord and of the medulla oblongata. 

3". By lesions of certain portions of the encepbalon. 



Trophic Disorders cosseqcext os Lesions op the Nbrvej- 

Let us commence by considering lesions of the nerves. They 

present the simplest conditions of study. Surgery, in this respect, 

supplies us with records of great value ; for traumatic lesions of 

the nerves are occasionally to be observed iii the human organism, 

I nnder conditions of simpHcity comparable with those accompaoyiug 

• the experimental lesions inllicted on animals. 

A. At the ontset. I shall establish what I consider to be a 

fundaiDental iHatiiiction between tiicse traumatic lesions of nerves, 

^_tiie importance of which you will soon perceive. 1°. The lesion 

8 consists of a clean and complete section, in which case 

s are merely, speaking generally, those resulting from the 

I of nerve-action ; 2°, sometimes, owing lo contused or 

I lacentted wounds, the lesion is of such a nature as to set uj) 
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irritation in the nerve^ in which case> and then only, we see arise 
those trophical troubles to which I invite your attention. Let 
us first consider the cases belonging to the second group. 

The traumatic nerve-lesions iti question may give rise to morbid 
phenomena affecting the skin> the subcutaneous cellular tissue, 
the muscles^ the joints, and the bones. You are aware that the 
last American war has furnished occasion for some very important 
studies on this subject; they have been given to the public by 
Drs. Weir Mitchel, Morehouse, and Keen in an interesting work 
of which we shall often avail ourselves.^ To one of my former 
students, the late lamented Mougeot, we also owe a very remark- 
able treatise on cutaneous affections developed under the influence 
of lesions of the peripheral nerves. It is not to be expected 
that I can enter into details, and consequently I must refer any of 
you who desire to investigate this question fully, to the thesis of 
Mougeot, in which all records relative to the subject have been 
most carefully brought together.^ 

a. Skin affections. — The accidents which traumatic nerve-lesions 
may occasion in the integuments are of several kinds : 

1°. The first includes eruptions, of various forms, but chiefly 
those characterised by vesicles and buUas. We shall cite, in the 
first place, the zona ijierpes zoster) ^ which is frequently observed in 
such cases, and which on that account might be designated zona 
traumatica, I described, at the time, a very fine specimen of this 
kind, observed at the hospital of La Gharitd, under the treatment of 
my master, Eayer.^ The American surgeons, already mentioned, 

' S. Weir Mitchel, G. R. Morehouse, and W. Keen, 'Gunflhot Wounds 
and other injuries of Nerves.' Philadelphia, 1864. Extract in ' Archives 
Gcndrales de Mddecine,' 1865, t. i. This work has been translated into French 
by Dr. Dastre (1874). 

' J. B. A Mougeot, ' Recherches sur quelques troubles de nutrition con- 
secutives aux affections des nerfs/ Paris, 1867. 

' '*A patient, admitted into Dr. Rajer's wards in 1851, had during the 
troubles of June, 1848, received a bullet in the outer inferior part of the thigh. 
Some time after the wound had healed, acute paius in the leg supervened, which 
were almost continuous, but with occasional exacerbations. These pains, which 
seemed to start from the cicatrix, extended to the dorsum of the foot, and fol- 
lowed evidently the course of the nerves. This neuralgia, which resisted all means 
of cure employed, was several times, during the patient's sojourn at La Charitd, 
accompanied bj an eruption of herpetic vesicles, arranged in groups oioselj 
resembling those of herpes zoster and occupying the skin of the painful parts.* 
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"have described, under the name of eczemahm eruptions, analTectioD * 
of tlie skin which may be placed with this form. 

2^. The second kind inchides pemphigoid eruptions, of which 
i have also described a Well-marked specimen. Here we see the 
pemphigus bullae developing with great rapidity, and reappearing 
from time to time on different parts of the t^umentary system sup- 
pbed by the wounded nerve. They leave after them well-nigh 
indelible scars. This kind of eruption is sometimes seen on vicious 
cicatrices, and is then most probably due to irritation set up in some 
nerve-filament which has been either strained or compressed in the 
cicatricial liinsue. 

3°. In the third place we may note a cutaneous redness, which 
resembles ergtkema pernio ; ' and a certain tumefaction of the skin 
and subcutaneous cellular tissue, as remarked by Hamillon, which 
simulate phlegmon (pseudo-phlegmon).'' 

4°. Finally, we have that cutaneous affection which has been 
described by the American surgeons under the name of " Glossy 
Skin." The skin becomes smooth, pale, and bloodless; the 
sudoriparous glands are atrophied, and their secretion is diminished; 
the epidermis is cracked, and the nails likewise are cracked and 
curved in a very remarkable manner. Here, in fact, we have to 
deal with a peculiar inflammation of the skin, which recalls some of 
the features of the disease known as scleroderma. 

b. Affections of the Muscles. — The muscles waste away often in a 
very rapid manner, and lose sometimes partially, sometimes com- 

Chucot, "Sue (juelquea caa d'affectiou de la peau, dependani d'liiic influence 
dn BjBteme nerveui," 'Journal de Plijsiologip,' t. ii, No. 5. Junvier, 1859. 

In tlie same Journal, an analogous case was recorded bj M. Rou^t. " A 
linsbnndman. vrbilst )ea])iQg a trench, received a cliarge of rabbit-shot from hb 
gun, iu llie middle regioa and on the iaacr side of the lert arm. In the bottom 
of the wouud, wiiicb was over three inches wide, one satr the brachial srtcr;, 
the torn btuilic vein and several contused nerves, especially the inlenial hraphial 
cutaneous. The wound liealed quickly enough, but in about from two and a 
half lo three months, there supervened a herpes-like eruption on the posterior' 
internal part ot tbc forcarin, occupjing an area of some two inches iu diameter, 
in a portion of the forearm deprived of feeling. Examples of herpes following 
on ■ contusion over the course of a nerve (Oppolzer), or resatting from a strain 
or an effort (Thomasl, are far from rare." (Fide Moogeol, loc. cil., p. 38.) 

' Charcot, loc. eil., ' Eruptiou particulitre siegeant aar la face dorsile d'une 
main ct dcs doigts, et piobahicnieiit consecaljre a. U l&ion dea Glets nerveux 
qui «e dislribucul a ces parlies.' 

- Mougeot, lot. cil., p. 30. 
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' pletely, their electrical contractility. But this muscular atrophy nill 
form the subject of a special study. 

c. JJectiotu of tie Joials. — Traumatic nerve -lesions produce, ii] 
relation to the joints, symptoms which recall in a marked mannet 
the features of subacute, articular rheumatism. These arthropathies 
usually terminate in anchylosis. 

d. Affectiont of the Bones. — Under similar circumstances wa 
occasionally find periostitis produced, often followed by necrosis. 

But I shall not proceed further with this brief enumeration, as 
what we have seen will suffice for our purpose. It is important, 
especially at present, to endeavour to specify, as exactly as possible, 
the particular conditions under the influence of which these trophicol, 
troubles are developed, afl^r traumatic lesions of the nerves. 

Paget, who was one of tlic first to call attention to these acci- 
dents, does not hesitate to confess bis ignorance in relation to them.' 
The American surgeons, on the other hand, whom we have already 
quoted, have succeeded in determining the conditions in question, 
and tlieir testimony ia the more valuable to us here, because it is 
based upon observation alone, wholly empirical, and free from any 
preconceived idea. After having remarked, as indeed Paget had 
done before them, that these consecutive affections are almost always 
pr«xded or accompanied by burning paina (evidently correlated to 
an irritative condition of the injured nerve), whilst anaesthesia is 
almost altogether absent, tlicy explicitly point out tlial these dis- 
orders usually take place after conituiont, punctaret, incomplei^ 
teciions of the nerees, — that is to say, after traumatic causes which 
are most competent to produce neuritis, or at least the neuTalgio 
cond'dlon. On the other hand, and upon this our authors iDsist, 
these derangements are not observed to follow complete »ecUom of the 
verceg the common consequences of the abolition of nervous action ' 
being tlie only phenomena perceptible in such cases. 

It should be added, in conclusion, that the peripheral alTectioDs 
which are attributable to nervous irritation, occur spontaneously ia 
tlte majority of cases, without the intervention of pressure, or of any 
externa] cause whatever.* 

But these can only be looked upon as very general conditions : 

we should be able to penetrate more deeply and seek whether there 

' Paget, ' Medical Times aad GsEelte,' LoudoD, March 16, 1864. 

' 'Qunaliot Wound',' atn., /le. ci/., pp. 71-77, and 'Archives Gi'uirales de 

U6decine,' t. i, 1863. pp. 188, igi, 194, _ 
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I Hot exist in the affecled nervea a constant anatomical lesion 
that can be correlated vitli the manifestation of the jKriphcral 
lesions. Unforlunately, ve must con£ne ourselves here to pointing 
out a lacuna which future research nill not, undoubtedly, fail soon 
to fill. However, the symptoms, taken aa a whole, plead already 
in favour of the existence of a neuritis. In addition, we may appeal 
to the neeroscopical results which have been obtained, in certain cases 
of Clonic ncrvc-lesioiis, in which the whole series of peripheral affec- 
tions tltHt we have learned to recognise as a consequence of traumatic 
lesions may be observed. In fact, in these cases, (which will shortly 
engage our attention), the affected nerves have been sometimes found 
tumefied, infiltrated with exuded matter, and greatly congested. Ex- 
amined under the microscope, we discern a more or lees well- 
marked multiphcation of the nuclei of the tube-sheaths (sheaths of 
Schwann) or of those of the neurdemma and sometimes, moreover, 
all the signs of granular degeneration of the medoUary cylinders. 
Kothing as yet, however, proves that an irritation capable of deter- 
mining the production of remote trophic troubles may not exist 
in the nerve without being betrayed by such comparatively coarse 
lesions. It is opportune here to point out that every neuritis does 
not necessarily entail the manifestation of trophic troubles. The 
case is quite otherwise. In order that these should follow, the 
interveutioTi of certain circumstances is required, which analysis has 
not as yet enabled us to describe. TIte fact mentioned stands out 
in contrast with what we know of those lesions which supervene, 
in distant parts, afler complete nerve- sections, for the latter may be 
looked upon as obligatory and inevitable consequences of every 
nerve lesion which absolutely deprives the |)arts in question of the 
influence of the nervous system. 

However this be considered, the influence of the irritation of a 
nerve upon the development of the nutritive derangement with 
which we are concerned, is set under a strong light and rendered 
manifest, as it were, by the obaervntion of cases in which these acci- 
dents, after a temporary disappearance, are seen to he reproduced on 
eivery reappe.irance of the irritative cause. As an example, I will 
mention a well-known and often quoted case, which Paget re]at«B 
on the authority of I)r. Hilton : 

A patient, under treatment in Guy's Hospital, for fracture of the 
inferior eitremity of the radius was found to have acquired a volumi- 
nous callus which compressed the median nerve. Ulcers that proved 



24 SPONTANEOUS NERVE-LESIONS. 

rebellious to all curative efforts had formed^ in consequence, on the 
skin of the thumb and of the first two fingers of the hand. By 
flexing the wrist so as to relax the soft parts of the palmar sur- 
face and thus to relieve the nerve from compression^ it was always 
found possible to bring about the cure of the ulcers in a few 
days. But as soon as the patient tried to make use of his hand 
the nerve was again subjected to compression and the ulcers were 
were observed to reappear with but little delay.^ 

B. It now remains for us to consider those trophic disorders 
which arise in consequence of spontaneously developed, non-trau- 
matic, nerve-lesions. As I have given you to understand, we shall 
here encounter the whole series of affections which we have just re- 
viewed. This circumstance will permit me to deal briefly with the 
matter ; it is enough to quote some ty])icnl examples, the majority of 
which I borrow from the rich treasury of facts accumulated in M. 
Mougeot's work.2 

To demonstrate the existence of a transition I will mention, in the 
first place, certain cases in which an influence, not properly traumatic 
but yet belonging to the mechanical order, has determined an affec- 
tion of the nerve. It is manifestly in this manner that trophic 
disorders of the eye, consequent on lesions of the trifaijial, are pro- 
duced, as in such cases the cause is usually found to be this, 
namely, that intracranial tumours, developed in the vicinity of the 
nerve, determine in it by compression a more or less active irrita- 
tion without effecting any solution of continuity in the nerve- 
tubes. Cancer of the vertebral column may, as you are aware, bring 
on' softening of the vertebrae to such an extent that the laminae give 
way and the intervertebral notches are narrowed. The nerves in 
their transit through these foramina are consequently compressed, 
irritated, and sometimes become inflamed. Under such circumstances 
I have seen an herpetic eruption occupy, on the right side, all the 
cutaneous regions supplied by branches of the cervical plexus, in 
consequence of the compression to which the nerves that go to form 
it were subjected, in their exit through the spinal foramina. The 
eervical portion of the cord itself and the roots of the cervical 
nerves were healthy, as the post-mortem examination showed, but on 
opening the right foramina the spinal ganglia and the nerve trunks 

* J. Paget, * Lectures on Surgical Pathology,' v. i, p. 43. 
^ Mougeot, loc. cit.t chap, ii, '^Des lesious organiques des nerfs et des 
troubles de nutrition cons^cutifs." 
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id tumefied and of a vivid red colour. Moreover, iii the 
ganglia n? in the nerves ve »aiv, on a microscopicnl examinalioiir 
that there liad been n vast multiplication of nuclei. On the con- 
trary, the ganglia and nerves of the left side presented no truce of 
alteration.) 

It is highly remarkable to find that nn iuflaniinatioii, strictly 
limited to the spinal ganglia and nerves, may be developed 
spontaneously and without the intervention of any mechanical cause, 
giving rise nevertheless, as \ on Biirensprung has shown, to mi 
herpetic eruption, in those cutaneous regions to which the nerves, 
under irritation, are distributed.'' There are some reasons for 
believing that a considerable number of cases of spontaneous 
herpes make their appearance in consequence of a neuritis of this 
tind.^ The spinal ganglia also have been found much altered, 
although neither the spinal cord, nor tlic anterior and posterior 
nerve-roots, nor* even the intercostal nerves themselves participat«d 
in the lesion. A case in point has been recently noted by Herr 
E. Wagner.' 

An individual, aged 23, suiTering from pulmonary phthisis, 
complained, towards the close of his existence, of an herpetic 
eruption occupying the regions corresponding to the ninth and 
tenth intercostal nerves of the left side. On post-mortem examina- 
tion, it was found that the bodies of the six inferior dorsal and two 
superior lumbar vertebra; had been attacked by caries. The dura 
mater in the region corresponding to these vertebrae was surrounded 
estemally by a thick layer of caseous pus which extended to the nerve- 
sheaths and spinal ganglia. The dura mater itself was thickened 
and split into two lamina, especially in the neighbourhood of the 
ninth, tenth, and eleventh dorsal nerve -roots. Although the 
lesions of the dum mater seemed as well marked on the right side 

' Cliarcot et Cotnrii, " Sur un cms de zona du eou avrc BltiSration des ncrfs 
dtt plexus cervical et des ganglions correspoudeuls des racincs spmklcs |>os- 
t jrieures," ' Muuioires de la Soci6le de Biologie.' Auaec 1865, p. 41. 

■ Von Biireuspruiig, "Bcitiagc zur Kenntniss (les Zoster," 'Archiv fur 
Auat. uod Plijsiolog.,' Ko. 4, 1865, sad 'Canatatt'a Jabresb.,' i864,t. iv, p. 
118. 

' Mooi^Dt, /oe. fit., p. 65. 

' K- 'I'lj. Balirdl, " lieilrhRcrur .^Liologie des Herpes Zoster," Diss. Lejpiig, 
1669, and E. Wagner, " Pnt)jolo|;. Auatomiscbe iind Kliuisciie Bcitriige zur 
£enntniss lier GetusnerveD." ' Areliiv der Heilkunde,' 4c Lert, Leipzig, 1870, 
p. 3ai. 
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as on the left, yet the ninths tenth, and eleventh dorsal ganglia of 
the left side only were swollen and presented appreciable alterations 
under the microscope. In these three ganglia the nerve-celk had 
disappeared, and in the immediate vicinity of their vacant alveolae 
were seen all the signs of abnormal proliferation in the connective 
tissue, carried to an advanced stage. 

In many cases of chronic spinal meningitis, accompanied by 
thickening of the dura mater, I have myself observed the con- 
comitant inflammation of the spinal nerves (in their passage through 
the meninges) give rise, not only to more or less well-marked 
atrophy of the muscular mass, but also to various cutaneous 
eruptions which generally presented the appearance either of zona 
or of pemphigus. In a lecture delivered at Dublin,^ M. Brown- 
S^uard had previously pointed out the existence of special 
cutaneous eruptions on the arms in cases of spinal meningo- 
neuritis localised in the inferior portion of the cervical region. 

Erythema, zona, muscular atrophy, and certain arthropathies 
have been correlated, by M. Dum^nil, with chronic progressive 
neuritis,^ and by M. Leudet with peripheral neuritis, consecutive 
on asphyxia from charcoal fumes.' 

But it is, above all, in anasthetic lepra that we encounter in 
their full development the trophical disorders which we have studied 
in connection with traumatic nerve-lesions. The initial morbid 
process here consists, as we learn from the important researches of 
, Herr Virchow,* in a leprous perineuritis characterised by a special 
cell-proliferation, in the space between the nerve-tubes, which 
determines their slow destruction. The nerves, then, frequently 
present in their course a spindle-shaped swelling which may some- 
times be readily recognised, during life, in regions where they lie 
superficial, as the ulnar nerve at the elbow, and thus assist in the 
diagnosis. These alterations give rise, at the outset, to symptoms 
of hypersesthesia, and afterwards to those of anaesthesia. 

* ' Quarterly Journal of Medicine/ May, 1865 [pp. 1 1, la of special edition], 
' Dum^nil, ' Contributions pour servir h riiistoire des paraljsies p^ripbdriques, 

specialenient de la ndvrite." * Gazette Hebdomadaire,' 1868. Nos. 4, 5, 6. 

^ Leudet, ' Recherches sur les troubles des nerfs peripberiques et surtout 
des vaso-moteurs, conaecutifa a Taspliyxie par la vapeur du charbon," * Arcbivea 
Gdn^ralea de M^ecine/ Mai, 1865. 

* R. Vircbow," Die Krankhaften Gcschwiilste," • Nerren-Lepra,' t. ii, p. 521. 
« 864.5. 
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With the exception of zona^ which I have not seen mentioned 
anywhere, we find in these circumstances ahnost the whole series of 
the trophical lesions which we have ahready described : a, pemphigus 
as pempAiffiM leprostu ; b, '' glossy skin -/' c, muscular atrophy ; 
d, periostitis and finally necrosis. When the latter lesions attain a 
high d^ree of intensity we may have occasionally to note, you are 
aware, the loss of part of a member. This often happens without 
pain ; because, when it does occur, ansesthesia is usually present 
(lepra mutilans).^ Some have attributed these various accidents 
and mutilations to the effects of the anesthesia. It should not, 
certainly, be r^arded as the sole efi&cient cause ; for it is not only 
proved that this merely facilitates the intervention of external 
agencies, but also that it can be relegated to a secondary position, 
and even eliminated altogether if we take into account the cases 
given by Dr. Thomson in which there was absolutely no ansesthesia.^ 

We have here been able only to pass rapidly in review the disor- 
ders of nutrition which result from irritative lesions of the peri- 
pheral nerves. In the following lectures we will return to the 
subject again, but our principal object will be to describe the tro- 
phical troubles which are correlated to lesions of the brain and spinal 
cord. 

^ F. Steudener, ' Beitrage zur Patiiologie der Lepra Mulilans.' Mit 3 Taf. 
Erlangeo, 1867. 

* A. S. Thomson, ' Brit, and For. Med.-Chir. Review/ 1854, April, p. 496, 
quoted by H. Virchow. 



LECTUEE II. 

NUTRITIVE DISORDERS CONSECUTIVE ON NERVE-LESIONS 
(Continued). AFFECTIONS OF THE MUSCLES. NUTRITIVE 
DISORDERS CONSECUTIVE ON LESIONS OF THE SPINAL 
CORD. 

Summary. — Anatomical and functional modifications occurring in 
muscles under the infiuence of lesions of the nerves supplying 
them. Importance of electrisation as a means of diagnosis and 
prognosis. Researches of Br, Duckenne (de Boulogne). Ex- 
periments : Long persistence of the electrical contractility and 
of normal nutrition of muscles^ after the section or excision of 
motor or mixed nerves in the case of animals. Pathological 
cases : Biminution or speedy abolition of the electrical contrac- 
tilify^ followed by rapid atrophy of the muscles in cases of 
rheumatic paralysis of the facial nerve ^ and of irritative lesions 
of mixed nerves, whether of traumatic or spontaneous origin. 
Cause of apparent contradiction between the results of experiment 
and the facts of pathology. Application of the researches ofM. 
Brown- Sequard : Irritative nerve- lesions olone determine the 
speedy abolition of electrical contractility ^ followed by rapid 
atrophy of the muscles. Experiinents of MM. Erb, Ziemssen, and 
0. Weiss. Contusion and ligation of nerves are irritative lesions* 
Bifference of the results obtained in the exploration of muscles 
when faradisation and galvanisation are employed. The results 
of these neto researches are comparable with the facts of human 
pathology ; they do not weaken the proposition of M. Brown- 
Sequard. 

Trophic disorders consecutive on lesions of the spinal cord. 
Considered with regard to their influence on the nutrition of the 
muscles these lesions constitute two well-defined groups. 

First group : lesions of the cord having no direct infiuence on 
muscular iiutrition : a, lesions in circumscribed spots affecting 
the grey substance to but a slight extent vertically, e. g. partial 



I 



^^m AFFECTIONS OF THE MUSCLED. 29 

mgelilU, fumoura, Pod's disease ; b, extensive fasciculated 
lesions of the tehite posterior or antero-lateral columns, mlAout 
the ffrei/ matter partieipating ; eg. pnmUive or seconilarg 
sclerosis of the posterior, antei-o-latcral columHs, &-c. 

Second group : •lesions of the spinal cord which injluenee, imre 
nr less rapidljf, the nutrition of He muscles : a, fasciculated or 
circumscribed lesions which affect the anterior eorntta of the 
greif matter to a certain extent, in height; central myelitis, 
hamatomyelia, Sfc. — b, irritative lesions of the large nerve-cells 
of the ant-erior comna vith or icithout participation on the part 
of the white fasciculi : infantile spinal pitralifsia, spinal para- 
lysis of adults, general spinal paralyses (Ducheane de Boulogne), 
progressive muscular atrophy, S^. Predominant injlnence 
of lesions of lie grey matter in the prodacdon of trophical 
troubles of the muscles. These facts can be interpreted by 
means if Browa-Srquard's proposition. 

Gentlemen. — In the preceding lecture, whilst sketching the his- 
tory of nutritive troubles consecutive on nerve -lesion a, I puri)oseIy 
avoided dwelliDg on tlie nnatomical or functional modilications to be 
found in muscles under the influeuce of these lesions. 1 desired to 
reserve this question far a special study. In reality, as you will 
BOOH acknowledge, this is a subject surrounded by dilhculties of all 
kiuds and is evefi now the object of a thousand controversies. 

You are aware of the great progress which has been made in the 
clinical history of paralytic affections, under the intlueuce of the 
labours of Dr. Duchenne {de Iloulogne). But you know also, with- 
out doubt, that a considerable number of the facts discovered by 
this eminent pathologist seem to be in flagrant contradiction with the 
results obtained by physiologists in then- experiments upon animals. 

What is the reasou of this discordance';' In what direction are 
ve to look for means of effecting a reconciliation between them ? 
These are desiderata, which I do not undertake to answer iji a 
manner perfectly satisfactory on every point. Vet I must not recoil 
from before the diiKcully ; I am bound, at least, to examine it. To be 
candid, I feel some repugnance to treat a question, where the results 
of the electrical esploralion of nerves and muscles must be con- 
tinually referred to, in the presence of men who have made so pro- 
found a study of this mode of examination. But if they meet with 
criticism, I hope they will accord me their generous indulgence. 
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I. 

We may say, in a general manner^ that eleeiro-diagnaMy if I 
may invent a term, announces and demonstrates (in certain patho- 
logical cases where a somewhat intense lesion of a mixed or motor 
nerve has taken place), the rapid and great diminution, it may be 
even the total disappearance of that property which is known by 
the name of electrical contractility. Yet, on the other hand, experi- 
ments on animals appear to show that, after lesions inflicted on 
nerves, the muscles preserve for a comparatively loi^ time, even 
indefinitely, according to some authors, the property of contracting 
under the stimulus of electricity. 

You will readily understand the interest which, from our point of 
view, belongs to the recognition and study of facts of this kind. It 
suffices to remind you that the enfeeblement and, h fortiori, the 
loss of electrical contractility, rapidly ensuing on the lesion of a 
nerve, are, as clinical observation has frequently shown, the first 
term of a series of phenomena which, if the physician do not inter- 
vene, almost necessarily entail, in certain cases, the more or less 
complete atrophy of the muscle and sometimes the total loss of its 
functions. 

In order to set out in a clearer light the discordance to which 
I have called your attention, allow me, gentlemen, briefly to recall 
the experimental facts in questiou : 

A. It was proposed, in these experiments, to seek out the modi- 
fications which take place in the properties of muscles and in their 
anatomical structure, after the section or excision of the nerves 
supplying them. Experiments abound : they have been made and 
repeated by MM. Longet, Schifl*, Brown-S^quard, Yulpian, and it 
must be added that the results which they have given appear, at 
least as regards essential points, to be quite concordant. The 
following are the principal incidents of these experiments that seem 
to call for notice here. 

When a nerve has undergone section or partial excision, its peri- 
pheral extremity begins, from the fifth to the sixth day after the 
operation, to undergo even in its finest ramifications a series of 
alterations whose ultimate consequence is the disappearance of the 
medullary cylinder, whilst the axial filament appears, on the contrary, 
to persist almost indefinitely.^ 

* Proressor Scbiff has shown that, in cases of nerve-degeneration foUowlDg 
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Ou lite other hand, trom the fourth day, that is to say, before 
even the lesions of the degeneration are appreciable, the nerve 
(according to M. Vulpianj &c. cif., p. 235) ia found to have already 
lost the faculty of being excited by diU'erent agencies, and in par- 
ticular by tlie electrical stimulus. There is no difference of opinioa 
in referfnte to this point. With respect to the muscle; it does not 
preKDt, at first, any modification whatever of the electrical con- 
tractility. The decrease, and still more the utter loss of this pro- 
perty, if tliey do ensue, are never produced until after a considerable 
bpse of time, and very slowly. Here, again, there is no divergence 
of opinion. If some physiologists state they have seen the electrical 
contractility lessened, or even lost, at from six to twelve weeks after 
the section of a mixed nerve, SI. Sehiff lias, on the contrary, under 

on MicUon ibe axis cjlinJcrs jicr&i&t, cnntrar; to wljnt M. Wullcr had asserted ; 
be foiiad tlic fitttmcnts in the nerre-iibres of nerves of msmmalia, wbich had 
been cut Uvc uiodIIis previous!;. " We bave also recogniKd," uys M. Vul- 
can (' liEfons sur la Plijsiologio du Sjslerae NervEui," 1866, p. 236), " the 
existeoOGot ibis axial Glament at the endofiTioro than six nion Lbs. It a[^>ears 
to me vcrj probable that it persists beyond thi* space." 

Since tbe above was written, M. ItanTier ('ComptES Rendus de J'Acad^mie 
det Staenccs,' 1S73) published the result of Lis researches oa nervc-degencra- 
tioD, and demonstrated the destnictioa of the axia-ejlinder. Iliiiug bad 
opportunities cf examining his preparations whilst studjing in his Laboretoty, 
I may be sllowvd to state that the contiiiuitj of the axts-ojlinder was piainlj 
shown to be broken, at intervals ; it has been objected, in a Gennau periodical, 
that this mii;ht be an appearance due to the reagent cmplojed, but the all^a- 
tion is invalid, seeing that the production of the result does not depend npon 
the use of one resgeot. The following is a brief sammarj of M. Raavier'a 
coDclusions. The interannular sc|rment conEtitutea an bistolof^icst unit. It is 
formed bj Schwann's sheath, lined bj a layer of protoplasm containing a Icntica- 
larnuclens-, bcn«alhistbe medullar; shcstb.through which passes Iheauscylln- 
der, which is probably enveloped in a protoplasmic layer, reflected at tho 
annobr constrictions which teraiinatc the segment. Twenty-four hours al^cr 
•action of the ischiatic or pneumo-gastric nerve, in a rabbit, the nuclei in ques- 
tion are slight!; swollen, and the outer protoplasmic lajcr becoines granuUr. 
Portj-eigbt liours arter section, the luinefactiou of the nucleus is greater, and 
the |iroto[>ls3niJc layer forms lumps th.-tt jut into the medullary matter, and give 
it an irreRular sliape. After tbe seventy -second hour, the nucleus is so swollen 
as to Oil nearly the width of the lube — ^thcre, the medullary matter, completely 
interrupted, leaves a space occupied by n mass of protoplasm sprinkled with 
fatty granulations, and enclosing tlic nucleus. The protoplasm is also swollen 
at different points aud has driven back llic medullary sheath, reducing it to a 
mere thread, or completely dividing it. Towards the end of the tliird day the 
axis-cylinder is cut across, opposite eaclj nucleus. This fact (explains the loss 
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some circumstances found it perfectly preserved at the end of four- 
teen months.^ The same statement holds good if the section be 
made of an exclusively motor nerve. M. Longet had already shown 
that, whilst the motricity of nerve is, as we have said, entirely 
abolished four days after section, the muscular irritability, in so 
far as the facial nerve is concerned, persists in the corresponding 
muscles for over three months.^ After excision or section of the 
facial nerve, MM. Brown-Sdquard and Martin-Magron have seen 
the irritabiUty of the facial muscles survive, in the case of guinea- 
pig and rabbit, for nearly two years.^ M. Vulpian has also borne 
testimony to precisely the same effect.* About the year 1847, in the 
laboratory of my excellent master Martin-Magron, whilst working in 
a field, which my sensitiveness in reference to animal suffering soon 
caused me to abandon, I was able personally to observe the almost 

of cxciio-motricity in a nerve, which supervenes at about this date after sec- 
tion, according: to Lnn^et. From the fourth day, the degeneratiou goes on 
increasing, and on the sixth the medullary matter is reduced to minute frag- 
ments, whilst the protoplasm which has become very abundant contains a 
considerable number of fatty granulations and its nuclei have multiplied. 
From the seventeenth to the twentieth day the proliferation of nuclei does not 
actively proceed. When the nerve is examined in transverse section very few 
axis-cylinders are found in the tubes on the twentieth day. These remarks 
refer to the peripheral end of the divided nerve : the process of degeneration 
in the central end is very different. The medullary matter is decomposed into 
fme granulations, accreted in oval clusters, the nuclei multiply and the proto- 
plasm augments, without however segmenting the medullary matter, by jutting 
masses. On the contrary, the nuclei are flattened between the axis -cylinder and 
Schwann's sheath. The axis-cylinder itself persists, its connection with the 
Dcrvc-centrcs being preserved it energetically resists the destructive action of 
the nuclei and protoplasm. Hence, M. Ranvier has come to the conclusion that 
the alterations undergone by nerve-tubes, in the peripheral portion of a divided 
nerve, which are commonly called degenerative have not this character in so far 
as the cellular elements of the nerve-tube are concerned, for this, on the con- 
trary, displays phenomena of formative activity which have an opposite meaning 
to that of degcAcration, in the language of anatomo-pathologists (G. Siger- 
8on). 

* Schiff, *Lehibuch dor Physiologic des Menschen,' 1858-59, p. 18 : M. 
SchifF asserts that he saw, in two cases, an excitability of the muscles persist 
fur fourteen months after section of the corresponding nerves, the hypoglossal 
nerve had been divided in one case, and the isehiatic in the other. 

- Longet, * Anatomic et Physiologic du Systeme Nerveux/ t. i, p. 6^^ 1842. 
^ Brown -Scquard, * Bulletins de la Socicte Philomathique,* 1847, pp. 74 et 88, 
' Bulletins de la Socicte dc Biologic,* t. iii, 1851, p. loi. 

* Vulpian, loc. cil., p. 235. 
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iailefiaite pereUlence of electricnl contraclility in the corresponding 
miuctes, after tlie excision of llie facial nerve. 

The result is so palpable, striking, and easy of observation that 
most physiologists have come, if I mi»lake not, to question whether 
muscular irrilabiiity ever disappears completely in consequence of 
the section or excision of the nerves. They concede, at most, that 
insucfaaciise there may be produced, in Iheconrseof lime, a less or 
grcBter degree ofenfeeblement of the Contractile property of the mus- 
cles. Almost all of them point out Ihat if the electrical stimulation 
Bomelimes becomes powerless to determine contraction of the muscles, 
jet this will be produced under the influence of mechanical irri- 
tation. 

It was to be supposed that the nutritive or trophical modilicalions 
corresponding to these functional changes would likewise be very 
slowly produced and but slightly apparent. This, in fact, is what 
seems to take pl.ice. Most authors appear to agree in recognising 
that the atrophy of the muscle and its histological degeneration 
supervene only when a very long time has elapsed after ihe nerve- 
section. According to II. Longet,' when, three months after divi- 
sion of the facial nerve, a post-mortem examination was made 
scarcely any traces of atrophy, however slight, were to be observed. 
Bat he doubtless refers to an examination made with the naked eye. 
M. SchiiT asserts that, when the paralysis consecutive on a nerve- 
aection is of old standing, the muscles show a certain amount of 
vasting. It is probable that a certain number of muscular fasciculi 
vaste airay and disappear. In most cases, the microscope reveals 
that a considerable number of these fasciculi undergo fatly degene- 
ration and present an accumulation of fat in their interspaces.* M. 
Tuljaan's researches have given analogous results, but, according to 
this author, the fatty degeneration of the muscular Ebre is often 
completely absent.^ 

Before comparing the facts of pathology with the results of expe- 

' Longet, loe. cH., p. 63. 

' Scliiff. he. eil., p. 175. 

' Vulpinn, loe. cil., in cases of pwaljsis, consecntive oa nerve -section, 
be!:ides Ibc ntrophy of iirimitive iier»e-6hres wliich ii produced in the course 
or time, M. Vulpian lias long since remarked the proliferation of Ibe nuclei of 
the sarooleinina, and some otiier indicia of bdammatorj action. Tbia is a 
verj interesting fact, since noted by other observers, and one to wLieb we sball 
"n to refer (see note ' infra, pp. 36-7). 
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riinents on animals^ it is important to clearly understand the condi- 
tions under which the latter have been conducted. In the first 
place^ the physiologist makes a section or excision of the muscular 
nerves ; in the second place^ he resorts to direct electrical stimu- 
lation, applied to the denuded nerve or muscle. He makes use of 
galvanism, almost exclusively, as an agent of exploration and takes 
no heed of the difference which may exist, as to their action on 
nerve-fibre or muscular fascicle, between the excitation obtained by 
means of induction (or interrupted) currents, and that determined 
by the galvanic (or continued) current. These are circumstances 
which it is important to note, especially in relation to the experi- 
ments which I shall call old, although they do not yet date from a 
very remote period. We shall see afterwards that quite recent re- 
searches, in which the action of both currents has been comparatively 
studied, have yielded results apparently difi'crent in some respects 
from those furnished by former experiments. 

B. Let us now take the field of human pathology into considera- 
tion. The facts which it oflcrs us, are connected with lesions of 
mixed or motor nerves which either take place spontaneously or 
supervene in consequence of a wound. 

In the first place, we will describe the phenomena observed in 
cases of peripheral paralysis of the facial nerve and, particularly, 
where that paralysis is due to the influence of cold (rheumatismal 
paralysis a fngore)^ M. Duchenne (de Boulogne) has shown, as 
you are aware, that in such a case, the electrical contractility of the 
muscles of the face is remarkably lessened and even appears some- 
times to be extinct,^ before the end of the first week. You will 
remark that between this period of seven days, which according to 
M. Duchenne may mark the beginning of the decrease of electrical 
contractility in rheumatismal paralysis of the facial nerve, and the 
term assigned by some physiologist for the persistence of the same 
property in animals, after nerve-section, the diflerence is great. 
Nevertheless, researches again and again renewed have demonstrated 
the perfect accuracy of M. Duchenne's assertion. Quite recently 
also, in a case of rheumatismal paralysis of the facial nerve. Dr. Erb, 
having had an opportunity of following the course of the symptoms 
from day to day, noted that, on the ninth day, the electrical contrao^ 

* Duchenne (de Boulogne), ' Electrisation localis^e,' se Edition, 1861, p. 669. 
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tflity hfld already diminished to a considerable extent.^ In a similar 
case, recorded by Dr. Onitnus when, eight days after the invasion 
of the disease, the indactioa current was resorted to, the paralysed 
muscles did not present the slightest contraction.' 

The same fact is nsually remarked in cases of peripheral paralysis 
of the facial nerve, resulting from causes other than the influence of 
cold, and likewise in those of traumatic paralysis of nerves of ex- 
tremities. The last- mentioned generally follows, as you know, on 
abrupt compression, contusion, or concussion of a mixed nerve, as a 
consequence, for instance, of scapulo-humeral luxations. The elec- 
trical contractility has been many times found very notably lessened 
from the tenth, and even from the fifth day in the muscles, struck 
with paralysis, after such and similar accidents.* 

Clinical observation demons trates,you must know,that, asageneral 
rule, the muscles which thus present a prompt diminution and, above 
all, a prompt disappearance of electrical contractility are soon 
affected by atrophy which sometimes becomes very rapidly manifest, 
especially in the case of paralysed limbs. It would be highly 
interesting to study, in the several phases of their develop- 
ment, the histological alterations to which this rajiid wasting of 
mnscular masses is assignable ; but this is a subject in relation to 
which we possess as yet but little exact information. It seema, 
however, to follow from some researches and particularly from a 
case recorded in detail by Dr. Erb, that these lesions have nothing 
in common with passive fatty degeneration, pure and simple, such 
aa we find in muscles that have been long condemned to inactivity. 
They appear on the contrary to present the clearest characteristics 
of an inflammatory process, to wit, a more or less marked hyper- 
plasia of the interstitial connective tissue, recalling to some extent 
what we see in cirrhosis, and a multiplication of the nuclei of the 
sarcolemma. Concurrently with tbe development of these altera- 
tions, the muscular fibres undergo a very evident decrease in their 
transverse diameter, but they preserve, in most instances, their 
striated appearance. The fatty granular degeneration of the inua- 

' ' W. Erb, ' Zur Putliologie and Patiioiogiacljea Anatomie Peripheriaohet 
Findjwn.' in ' Deuticli. Arcbiv," t. iv, i868, p. 539. Gradolfs case. 

' ' Qazelle des Ildpilaui," 30 Jain, 1870, p. 398. 

• Ducbeane de Boulogne, loc. eit. Oba., p. 191, Paraljsie suite de luiation 
MBpulo-hainirsl. Obs., p. 193, Paitlysie suite de contmion da neif cubital. 
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cular fibres is rarely met with^ in these cases^ and appears to be alto- 
gether accidental.^ 

It is clear that if, in the mnscular atrophy which physiologists- 
obtain^ in the long run^ by section or excision of the nerve, the his- 
tological lesion were always fatty degeneration without trace of irri- 
tative action the contrast would be extremely manifest. But un- 
fortunately for the simplicity of things, we see that this, perhaps, i» 
not the case.^ 

^ The following is an abridgement of the observation recorded by Dr. Erb • 
in bis interesting memoir : 

Peter Schmieg, aged 22 years, suffers from pulmonary phthisis in its last 
stage, and likewise has caries of the petrous portion and mastoid process. An ab- 
scess has burst in the vicinity of the latter. On the 22nd of March, 1867, almost' 
complete paralysis of the left facial nerve occurs. The paralysis is particularly 
evident in the frontal muscle. Investigation of the electrical contractility 
haviug been made, first on March 24th (the second day of the disorder), next on 
the 3rd April (12th day), by means of faradisation, it was found normal on 
both dates. On the 17th April (26th day), for the first time, it is ascertained' 
that the frontal and zygomatic muscles of the left side contract but feebly 
under faradaic stimulation. On the 30th April (39th day), faradisation no 
longer causes contraction in these muscles, the other muscles of the left side, 
of the fEkce respond but feebly to the stimulus. Death supervenes May 2nd 
(40th day). 

Post-mortem, — Tlie trunk of the facial nerve bounds an abscess which has- 
opened behind the ear : it is denuded to a certain extent. The nerve-trunk 
is enveloped on every side by a mass of indurated connective tissue. This 
connective envelope closely adheres to the external nerve-sheath of the nerve, . 
which, however, is still free within it. To the naked eye, the branches of the 
facial nerve offer no perceptible modifications; on the other hand, the left 
frontal muscle is pale, flabby, and thin. Where the nerve-tmnk is enveloped 
by the mass of connective tissue there is found, interposed between the nerve- 
fibres, a quantity of fibrous connective tissue, with numerous oval nuclei, . 
faintly granular. A certain number of the nerve-fibres themselves present the 
several stages of fatty degeneration. Many of the fibres have preserved their 
normal character. Some of the filaments supplying the frontal muscle scarcely 
show any but degenerated nerve-fibres; other filaments belonging ap- 
parently to the trifacial have all their fibres in a normal condition. The left 
frontal muscle is greatly altered : thick septa of newly formed connective 
tissue are observed, interposed between the primitive muscular fasciculi. The 
latter are much reduced in bulk, and contain a large quantity of nuclei. On 
most of the atrophied fibrils the striation remains distinct ; on others it is • 
scarcely perceptible. A certain number of the primitive (ultimate) bundles 
present the characteristics of waxy alteration, but none of fatty granular 
degeneration (W. Erb, loc, eit,, * Dent-sch. Archiv,' Bd. 5, p. 44, 1866). 

' We reserve the right of returning upon this delicate point in the course - 
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It follows, in short, from the parallel which we have placed be- 
(fore you that clinical facts, though most carefally observed, are or 
at least appear to be in formal opposition to experimental facts, 
i likewise collected by the strictest methods. We should endeavour 
'to penetrate the reason of this discordance. Let us first seek if it 
-can be found in the difference between the conditions of observation 
••in which the physiologist and the physician take their stand. 

The first thing which requires to be distinctly brought out relates 
'to the mode of exploration. The pathologist finds himself forbidden 
iio explore the muscle, except through the skiu, whilst the physiolo- 
^gist, as we have already remarked, can act under more favorable 
^conditions, since he may apply the electrodes directly to the nerve 
^r muscle. It might be anticipated that, where a certain degree of 

-of our lectares. At present, let it suffice to note that irritative lesions of 
muscles, quit-e similar to those which have been described, have been recently 
recorded by very competent observers, in several animals, after section and 
excision of mixed or purely motor nerves, that is to say, outside the conditions 
which commonly cause irritative nerve-lesions. Thus, when he had cut out a 
portion of the ischiatic nerve, Dr. Mantegazza (' Histologisch-Veranderungen 
sach der Nervendurchschneidung,' in 'Schmidt's Jahresb.,' p. 148, t. 136, 
1857, and 'Gaz. Lomb.,' p. 18, 1867) found, after the thirtieth day, the 
-muscles pale, the connective tissue interposed between the primitive (or ulti- 
mate) fasciculi evidently hypertrophied, the fasciculi (themseWes diminished in 
imlk) presenting a manifest multiplication of the nuclei of their surcolemma, 
^ut still preserving their transversal strise. A considerable number of the 
fasciculi showed a granular aspect, but the granulations dissolved in acetic 
acid. Professor Yulpian has, likewise, met with identical alterations in the 
'lingual muscles of a dog, fifty days after the avulsion of the central part of the 
hypoglossal nerve ('Archives de Physiologic,' t. ii, p. 577, 1869). The absence 
of fatty degeneration in the primitive fasciculi, the atrophy of these fibres 
with persistence of the transversal striation, and the proliferation of the sarco- 
lemma-nuclei, have also been observed by M. Yulpian (loc, cit,, p. 559) in the 
muscles of the human leg, in a case of resection of a segment of the ischiatic nerve 
dating from five months before. That being the case, we are led to admit that 
complete sections, excisions, and avulsions of nerves do occasionally determine 
irritative lesions in them : or else, — if further observations should prove the 
fact recorded by MM. Mantegazza and Yulpian to be constant, — that the 
muscular lesions which follow passive lesions of motor or mixed nerves are not 
'essentially different, histologically considered, from those which supervene on 
irritative lesions of those nerves. If the facts should support the second 
hypothesis there would still be occasion, we think, to differentiate, in spite of 
-80 many analogies, between muscular alterations connected with functional 
inertia and those consequent on nerve-irritation. It appears, in fact, to be 
^demonstrated that the latter supervene with much greater rapidity, and are 
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diminution of the electrical contractility obtains^ direct application 
would be still capable of determining contractions, when (indirect) 
exploration through the skin would, perhaps, be powerless, or would 
at most provoke very feeble contractions. Experiments have justified 
the accuracy of this anticipation. Thus, in a case of clubfoot, with 
fatty degeneration of the muscles, Valentin, after the operation, re- 
marked contractions, of a feeble character indeed, take place in one 
of the most throughly altered muscles, under the influence of 
direct stimulation.^ In this case, if we may judge by analogy, ex- 
preceded and accompanied by more or less marked modifications of electrical 
contractility, which do not show themselves in the former with the same 
characteristics, and only make their appearance at the end of a comparatively 
very long lapse of time. 

It is to be desired that a series of researches were institutect with the special 
object of elucidating the question which has just been rabed. There does, 
indeed, already exist a certain number of facts tending to demonstrate that 
immobilisation may, by itself alone, and outside of all nervous influenoe« 
provoke in certain organs and tissues, all the characteristics of inflammatory 
action. I shall cite but one example : we know the articular affections, de- 
scribed by MM. Tessier and Bonnet, which supervene when limbs are con- 
demned to immobility, as the treatment of certain cases of fracture requires. 
Quite recently, M. Menzel undertook a series of experiments, which consisted 
in immobilising, by plaster of Paris bandages, a certain number of articulations 
of dogs and rabbits. Now, from the fifteenth day, the synovial membrane was- 
found to be vividly injected and tumefied, the articular cavity contained red 
corpuscles, white corpuscles, and epithelial cells ; finally, the cells of the 
diarthrodial cartilage were found to be the seat of well-marked proliferation 
(* Gazette Medicaid de Strasbourg,' No. 5, 187 1). These researches deserve 
to be followed out and applied to the study of the modifications which may 
affect different parts of a limb under the influence of functional inertia, con- 
tinued for a less or greater length of time. 

* Valentin, ' Yersuch. einer Physiologischen Pathologic der Nerven.' Leip- 
zic und Heidelberg, 1864, 20 abtheil, p. 43. 

An experiment of great interest, from this point of view, was made by my 
(late) master, Dr. Duchenne (de Boulogne), to whom the priority of investiga- 
tion seems to belong. He relates (' Electrisation localise,' p. 40), that having 
found a portion of the vastus extemus denuded in the case of a wounded 
patient (Salle St. Bernard, Hotel Dieu), he applied a dry electrode to the 
denuded portion of the muscle. The contraction which followed was accom- 
panied by a dull sensation, characteristic of electro-muscular contraction. He 
next placed the same electrodes on the unharmed skin over the same muscle, 
and only produced a burning sensation, without muscular contraction. This 
result, consequently, gives emphatic support so far to the statement in the 
above lecture. But Dr. Duchenne (de Boulogne) proceeds to observe that 
having replaced the metallic electrodes by moist sponges, enclosed in excitator- 
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plontion tlirougli the skin would probably Imve gireii no result. 
Some facts, borrowed from the domain of experimental physi- 
ology, furnish similar evidence. 

When, in the case of a rabbit vtiose right facial nerve had been 
cut across about a month before, electricity was applied through the 
shaven and moistened skin, to ihe right facial muscles, no apparent 
effect was jiroduced, whilst cstrcniely strong eontractiona were 
caused, when Ihe bomologous region of the left side was acted on. 
But, when the muscles were denuded on the right side, where the 
nerve was cut, and electricity applied to them, very marked con- 
tractions were produced. Again, a segment of the left external 
popliteal nerve,' about two inches in length, was excised, the animal, 
this time, being a vigorous horse. One month after the operation, the 
hair was shaven off the aiitero-external surface of each leg, and the 
electrodes of a pile were applied. On the healthy leg, energetic 
contractions followed the application; but no contraction was 
caused in the other, when the same test was attempted. Then, the 
paralysed muscles were denuded and the stimulus was applied to 
them directly, the minimum power of the instrument being em- 
ployed. Lively contractions were the consequence,' A considerable 
number of similar examples could, doubtless, be collected without 
difficulty. Hence, it is demonstrated that exploration through the 
akin can only supply approximative data, and that it does not re- 
veal the real state of the electrical contractility, but such as they are 
the data furnished are not the less exact and must be considered as 
of the highest importance, for it is impossible not to acknowledge 
that the great decrease or apparent loss of contractility, detected 

cjUoders, and placei) iLese oa Ibo skin, lie obtsiucd contraction witb tbc same 
dull ciiarBCteriatic sensation, prcriouslj produced b; application of the 
meUllic ukctroiics to tlie denuded muscle. As this experiment was not made 
with a view lo determine the exact difference caused bj the interposition of 
tbe skin, the latter statement docs not conflict with onj given in the text : 
wliilst the circumstances of the two eipcrimcnta amplj juslifj the view takcii 
b; Professor Charcot. It is logiml to sup)iosc Ihnt tlie differeoce of electrical 
action, due to the interposiliou of the skin, which wa« noted in the first experi- 
ment, would still reoiBin, tliougb to a verj much less extent, in tlie second 
experiment, and would hove been probablj detected bj Dr. Duchenoe (de 
Bonlt^e) had Iiis iuTeatigatiou been conducted with the object of ascpilaiuiug 
the precise amount of obstruction given b; the skin. The experiment of 
Talantin beljn to fulfil this desideratum (S.). 

Experiment of M. Cliaurcau, in Mognin : ' These de Paris,' p. ai, 1866. 
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by exploration through the skin, corresponds to a diminution or at 
Jeast to a very great modification of this property. 

Another question which requires to be considered relates to the 
Aature of the electrical agency employed in exploration. Galvani- 
sation, as I mentioned just now^ has been almost the only means 
made use of in the experiments concerning nerve-sections in animals^ 
whilst in clinical practice, following Dr. Duchenne^s method, the 
work of investigation has been pursued until lately, by means of 
faradisation J exclusively. Now, it follows from researches made a 
few years ago in Germany, and recently taken up in France, that 
galvanisation has often power to cause muscular contractions even 
where faradisation seemed to indicate an absolute loss of electrical 
contractility. 

This fact, recorded for the first time by Baierlacher, in 1859,^ in 
a case of facial paralysis, has been remarked since, either under the 
same circumstances, or in different cases of paralysis consequent on 
traumatic lesions of mixed nerves, by Schultz,^ Brenner,' Ziemssen/ 
llosenthal,5 Meyer,® — by Bruckner,^ in pseudo-hyi)ertrophic para- 
lysis, and, finally, by Hammond in infantile paralysis. From 
this it will be seen that galvanisation may still reveal contrac- 
tile power present in many cases of paralysis, whether arising from 
rheumatic or traumatic causes, when an exploration, conducted 
by faradisation only, would indicate a profound alteration of elec- 
trical contractility. But, even though this is the case, the character 
drawn from the abolition or rapid decrease of faradaic contractility 
would subsist, not the less, in all its value : it will still allow us to 
maintain the contrast between paralyses from nerve-lesions, such as 
clinical practice usually presents, and paralyses determined in ani- 
mals by nerve- section, since the character in question is deficient in 
the latter cases. 

We have now to examine if the nerve-lesions which provoke a 

prompt modification of the electrical contractility, soon followed by 

muscular atrophy, can be assimilated without reservation, as some 

' Baierlacber, ' Bajz. arztl. Inielli}|;enzblatt/ 1869. 
' Scbultz, 'Wiener medic. Wochenschr./ No. 27, i860. 
' Griinewaldt, ' Ueber die Lahmuogen des Nerv. facialis.' Pet. mod. Ztscb., 
Bd. iii, p. 321 ff., 1862. 
^ Ziemsscn, ' Elektricitat in der Med./ 2 aufl., 1864. 
' Roseutbal, ' Elektrotberapie/ 2 aufl., 1869. 
* Meyer, 'Die Elektricitat,' etc., 2 aufl., 1861. 
' Briiokaer, ' Deutsch Klinik/ No. 30, 1865. 
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)ra appear to believe, to nene- sections, as perforiDcd upon 
auimals. In reality, gentlemen, tliis is not at all the case, and, if I 
err not, it is in this circumstauee that we must seek the knot of the 
disputed qaestioD. We may say, speaking generally, that the sec- 
tions or excisions of nerves do not usually set up, in these, any 
reactive process. The degeneration of the fibres of the distal end, 
vhicli follows the operation as a necessary consequence, may be con- 
sidered, supposing no complication to interfere, as a purely passive 
process. ,The muscles supplied by the divided nerves are necessarily 
smitten with functional inertia; but they do not appear to undergo 
any other changes than those which, in the course of time, result 
from inaction.' 

Very different are the affections of the nerves to which are as- 
signable, in man, the disorders that constitute the object of our 
study. They arise almost always when of traumatic origin, as we 
have said, nnder the influence of causes such as concussion, contu- 
sion, compression, imperfect division, — all eminently calculated to 
provoke in the different tissues which enter into the composition of 
a nerve, (he development of irritative action. In fact, it is not 
rare, in cases of this kind, that muscular wasting of a rapid type, 
galloping atrophy as it were, announced almost from the outset by 
the diminution and loss of the faradaic contractility, should be pre- 
ceded, accompanied, or followed — where a mined nerve is concerned 
— by more or less acute pain.a, or by abnormal sensations, all being 
indicia of the irritation set up in the sensitive nerve-fibres.^ To these 
pains may often he added the appearance of trophical skin- disorders, 
pemphigoid eruptions, glossy skin, heriies — which we have come to 
recognise as one species of the effects of irritative lesions of the 
cutaneous nerves, and which are never seen, in any shape or form, 
after simple sections of the nerve-truuks,' The phenomena of 
spontaneously developed diseases lead to identical conclusions. 
Sometimes curies of the petrous hone exists, the trunk of the facial 
' See ante, note =, pp, 30-37. 

■ Dudieniie (de Boulogne), log. ci(., Obs. h, x. 

■ To meotion one eiaaiple, gee llie case recently reported bj Dr. Constantin 
Paul ('Society lie Tht;rapeuli(|ue,' Stance du 7 Mai, 1871. in 'Gazelle Medi- 
cale," p. 357, No. 15, 1871). One of llie most remarkable derangements of 
notritioQ produced by nerve-lesions Is llie emaciation or atropiiy of llie muscles 
supplied by these nerves. Tliis atropliy niaj exist aloue, or may be associated 
with otber nutritive disorders of tbe same tind occupying tlie skin and ita 
appendages (Uiicbel, Uoreiiouse, and Keen, ' GuosLot Wounds,' &c., p. 69). 
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nerve lies in the pns, where it is completely sarrounded, as in the 
case which J)r. Erb records, by a dense sheath of newly formed con- 
nective tissue.^ At other times, the nerve is compressed by a slowly 
developed tumour which must irritate, for some space of time, the 
nervous fibres before completely crushing them — nay, there is none 
of the series, even includiug so-called rheumatismal paralysis, or 
paralysis a frigore (thougli here we, as yet, lack positive evidence) 
which should not apparently be attributed to inflammation of the 
connective sheathing of the nerve-trunk.^ I am not unaware that 
complete nerve- sections are somewhat frequently met with in sur- 
gical practice : I know also that in such cases, you may see atrophy 
of tlie muscles and loss of electrical contractility supervene. But 
I do not believe that many cases of this kind can be adduced in 
which an observer has noted yra/« the first days diminution or loss of 
faradaic contractility and from the first weeks, atrophy and degene^ 
ration of the muscles. Although I have made some researches on 
this subject I have not found up to the present any cases unques- 
tionably possessing this characteristic. 

We are thus induced, gentlemen, to have recourse here also to 
the luminous distinction proposed by M. Brown-Scquard : — nerve- 
irritation alone is capable of determining rapid and early atrophy 
of the viuscleSf preceded by decrease or disappearance of faradaic 
contractility. Complete ner re-division does not induce atrophy and 
loss of electrical reaction until after an incomparably greater lapse of 
time, as in the case of prolonged inaction. 

That being conceded, we have now to seek in what manner — an 
irritative nerve-lesion being given the existence of which has been 
recognised — we can derive from it, as a more or less direct conse- 
quence, the rapid loss of electrical contractility, the early atrophy 
of the muscles, and, in a word, the whole series of phenomena which 
clinical observation discerns in the cases that engage our attention. 

The enfeeblement or loss of contractility is, you are aware, next 
to motor paralysis (which in the vast majority of instances heads 
the procession), the first fact which we take note of, in such circum- 
stances. Some authors seem to see, in this symptom, a very simple 
consequence of the loss of excitability in the nerve, supervening 

^ See P. Brouardcl, ' Lesions du roclier, carie, necrose, et des complications 
qui en sont la consequence/ Extrait du ' Bulletin de la Society Anatomique/ 
Paris, 1867. 

' F. Nicmeyer, * Lehrbuch der Spec. Pathologic und Therapie/ ye aufl., 
36 Bd., p. 365. 
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beti at an early period {about the fifth daj), as in the cose of 
nerve-sectiona, and assignable to degeneration of the medullary 
sheaths, beyond the injured part. It appears certain that the con- 
tractions of the muscles, caused by electricity, are more marked 
when we can act upon them tlirough the medium of the nerves, 
than where the stimulos, in consequence of the distinction of the 
nerve-filaments, can no longer bear upon the contractile substance 
itself. But however tbis may be, if the opinion to which we refer 
were well founded, the marked enfeeblement or apparent abolition of 
the electrieaJ contractility supervening some days after the opera- 
tion should be a constant fact, after nerve -sectio ns j since in snch 
cases the distal end of the nerve always loses its excitability at the 
end of five or six days. Now, we know that this is not the case. 
On the other hand, it is by no means proved that nerve-lesions 
which induce early loss of electrical contractility are always suffi- 
ciently intense to completely interrupt the continuity of the nerve- 
fibres and determine the destruction of the medullary cylinder. A 
certain number of facts might, in truth, be cited which tend to de- 
monstrate that the continuity of the nerve persists, at least to some 
extent, even after lesions which rapidly occasion the appearance of 
the most evident trophic disorders in the muscles. 

Thus, after a traumatic lesion bearing on the course of a nerve, 
we sometimes see the power of motion remain, and only become en- 
feebled when trophic lesions have supervened in the muscle.' It is 
important to note, besides, that muscular and cutaneous sensibility 
are often preserved, in a nearly normal condition, in cases of lesions 
of mixed nerves, even when rapid enfeeblement of the electrical 
contractility and consecutive muscular atrophy are carried very far. 
This is a fact to which due prominence has been given by MM. 
Duchenne (de Boulogne),'^ Mitchel, Morehouse, and Keen.-^ 

' 8ee tlie observation quolcd bj BucLeune (de Boulogne), lee. ciL, p. 307. 

* "In paralytic diseases consecutive on traumatic lesions of mixed nerves, 
the fonettonal denmgeuieuts affect tbc s<.iisibilit; oC muscles less lljan Iheir 
contractility. Tims a luxaliou of ibe slioulder-joint having occasioucd a lesion 
of Ibe nerves tliat supply tlie arm, fore-arm, aad band, I La»e knumu tbe 
patient to complaia of rutber marked aiuscular scn^tion. even «heD these 
muscles did not exhibit the slightest coatractioo under tbe iuflueace of the 
moat intense electrical excitation. Cutaneous sensibilitj is less affected tlmn 
muscular sensibilitj, in these same nervous lesions." — Duchennc (de Boulogne), 
Ite.eil.,^. ai6. 

' Mitchel, &c., loc. eU., p. 97. 
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Is it probable tkat^ in such cases^ the motor-fibres would have 
undergone great alterations^ whilst the sensitive fibres^ inter- 
mingled with them throughout the nerve> would have alone 
been spared? But take an argument of a somewhat more 
direct bearing. After certain affections of the spinal cord^ such as 
hsematomyelia^ acute central myelitis^ infantile paralysis^ — diseases 
in which the initial lesion occupies most especially the grey matter^ — 
it is common^ when irritative nerve-lesions are in question, to see 
a diminution or a total abolition of the electrical contractility 
supervene in the muscles of the paralysed member. The muscular 
nerves have been several times examined, in such cases, under the 
microscope ; sometimes, they appeared normal, at others, they pre- 
sented to a certain degree the changes characterising fatty granular 
degeneration, but then these alterations were not at all in proportion, 
either in extent or in intensity, to the muscular disorders. We 
shall have occasion again to refer to this important fact. 

You see by what precedes that, in my opinion, the rapid aboli- 
tion of electrical excitability observed after nerve-section cannot 
he altogether assigned to the fatty granular degeneration of the 
medullary sheath, and to the loss of excitability of the nerve-fibres, 
which would be the consequence of this alteration. If this be so, 
it becomes very probable that the phenomenon in question is, at 
least in part, the effect of some change supervening in the constitu- 
tion of the contractile substance, under the influence of the irritation 
transmitted to the primitive muscular fasciculus through the ter- 
minal nerve-branches. The rapidity which may mark the production 
of this trophic trouble is not an argument against our hypothesis. 
Experience, in fact, demonstrates that under the influence of certain 
•causes, such, for example, as the abrupt interruption of the course 
of arterial blood, the muscular fibre may experience still more 
rapidly — after a few hours merely — a modification which is un- 
doubtedly closely analogous, for it also reveals its existence by the 
abolition of the specific contractile power of the muscle.^ 

I " I divided one ischiatic nerve in each of two rabbits and two guiaea- 
|)ig8. Tea days after, I perceived that the divided nerve produced no move- 
4nerit when I galvanised it. The muscles contracted actively when I applied 
l)oth poles to them. Having noted this, I tied the aorta below the origin of 
ithe renal arteries, and tliree hours after I again tried the effects of galraniam. 
There were no contractions set up in the leg, neither when I stimuUted the 
tiervc, nor when I directly stimulated the muscles. I then loosed the ligature ; 
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To judge by the usual concatenation of phenomena, discerned 
hj clinical observation, this alteration of the contractile fibre, 
manifested externally by modifications of the electrical contractility, 
would be the precursor and the first term of a series of graver 
lesions which gradually lead to the wasting of the muscle, and 
sometimes induce the complete and definitive abolition of its func- 
tions. Observations, to which we have already referred and to 
which we shall hereafter return, appear to indicate that the lesions 
in (question are hirgely of an irritative nature. One might be 
tempted after that, following the wanderings of the theory at 
present in vogue, to consider these lesions as the more or less 
direct consequence of a paralysis of the vaso-motor nerves, conco- 
mitant with the paralysis of the motor muscular nerves. Amongst 
the arguments which have weight against this view, we may confine 
ourselves to pointing out one, namely, that the requisite signs of 
vaso-motor paralysis — the repletion of the blood-vessels and the 
augmentation of the temperature — are not to be seen, except on 
very exceptional occasions, in those patients who, after a nerve- 
lesion, suffer from paralysis with rapid diminution of electrical 
contractility. 

Numerous facts attest, on the contrary, that the skin is generally 
pale and bloodless, whilst, at the same time, the local temperature 
is manifestly lowered from the very beginning.' 

11. 

Such, gentlemen, was the solution of the vexed question, which 
I had accepted, when I became ac{iuaint«d with some new investi- 
gations that had been carried out in Germany, The results furnished 
by these researches, where nomerous experiments on animals are 
paralleled with pathological facts, seemed to me, at first sight, 
destined to destroy fhe whole edifice. For, indeed, to judge by the 
conclusions formulated by the authors, the opposition between 
passive and irritative lesions of the nerves, considered in reference 
to their efi'ects on the contractility and the nutrition of muscles, 
at the end of a ycrj short time, tne muscle* again became irrilable. Tlie 
ischiatic nerve djj not recover its lost property. la tliis experiment tlie 
Dioscln of tbe leg, after having conipletel; lo&t tlicir irritabililj, only recovered 
it bj nnlrition, sinc« neitber tbe oerve-ceatrcs nor the divided isahiatic nerve 
could give it."— (Brown-Scquard, ' Jounml de Tbysiologie,' t. ii, p. 7j, 1859.) 

' Buchenne (de Boulogne), loc. eil., p. 334- Milchel, loc. eil., p. i3^_ 
Folet, 'Etude sur la temperature dea parties paraljii-es,' Paris, 1867, p. 7. 
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would be anything but established. I shall set out by declaring 
that the experiments to which I allude, instituted by Dr. Erb^ in 
1868, and by MM. Ziemssen and 0. Weiss at the same period, but 
independently, appear to have been most carefully conducted. It 
remains to be seen whether they have the signification which has 
been attributed to them. 

Various nerve-lesions — by contusion, ligature, and section in a 
very few cases — having been produced in rabbits, it was purposed 
to make daily observations of whatever modifications of electrical 
contractility should take place, as regarded nerves and muscles, 
under the action of the continued current and of faradisation, each 
being employed in its turn. The electrisation was appUed some- 
times through the skin, as in clinical cases, sometimes directly, as 
in physiological research. Dr. £rb also undertook the task of 
following as far as possible from day to day, the histological altera- 
tions corresponding to the changes of electrical excitability. 

Let us, in the first place, examine the phenomena observed in 
these cases in connection with the injured nerves. Suppose that 
the ischiatic nerve of a rabbit has been injured from being crushed 
with a forceps. The lesion may be either slight or severe. If it be 
severe, an almost immediate loss of the electrical contractility is 
noted, whether galvanism or faradisation be employed. On the 
regeneration of the nerve, the recovery of the excitability takes 
place slowly as regards the central end, but quickly, on the contrary, 
in the distal. If the lesion be slight, the electrical excitability 
returns rapidly to the central end, whilst it never completely ceased 
to exist in the peripheral extremity. 

You see that these first results do not diverge perceptibly from 
those obtained in former experiments, since it was likewise shown 
by them that a divided nerve loses its excitability from the first 
days. 

Let us now study the phenomena which, in the new experiments, 
are set prominently forth by the electrical exploration of the muscles. 
Here, gentlemen, the results diverge in a marked manner from those 
furnished by former experiments, and approximate, on the contrary, 
very closely to pathological facts. 

Thus faradaic exploration indicates, from the first days, a dimi- 
nution, and afterwards — from five to fourteen days in intense cases, 
total abolition of the contractility. 

This is not all. Galvanic exploration, also, detects an enfeeble. 
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meiit of tlie muscular contractiouB, from tbe first days; but, after 
the second week, tliis enfeeblement is followed by an esaltatioa 
which j)er£ists during the whole j>eriod of faradaic depression, and 
which disappears in its turn, when faradisation resumes its power. 
The muscular lesions which correspond to these moditi cations of 
electiical contractility have been studied with great care by Dr. 
Erb; for many reasons they deserve the name of cirrhosis of the 
muscles, proposed by Dr. Mantegazza,' They distinctly and com- 
pletely recall those lesions which the first-mentioned author pointed 
out in a case of facial paralysis, observed in man. 

The first alterations make their appearance in the interstitial 
connective tissue : from tbe first week, ttiere is an accumulation of 
numerous rounded ceU-elements, recalling the tissue of granulation ; 
these afterwards assume an elongated form, disap))ear and give place 
to undulated connective tissoe. The muscular fasciculi do not 
begin to show any alterations till about the second week. At this 
period, the diminution of their diameters is alre&dy noticeable. 
This atrophy makes rapid progress. 1 lowever, the traasversal stria- 
tion persists, and the fibres never ofior any trace of the alterations 
characterising granular fatty degeneration. On the other hand, from 
t eery early period, the nuclei of the sarcolemraa are seen to mul- 
tiply and group together in little collections, whilst concunently 
with this, the contractile matter presents different phases of those 
modifications of structure, known as waxy degeneration. 

Such are the phenomena pointed out as consecutive on nerve- 
lesions which, according to our authors, would be equivalent to 
complete sections. Well, I have no hesitation in declaring that this 
paTBllel is far from being secure from criticism. The results obtained 
by Dr. Erb and by Dr. Ziemssen relate to conditions, undoubtedly, 
comparable with those which pathology gives us, but not at all with 
those which were determined in the old experiments. Let us see 
how these observers have proceeded in the great majority of in- 
stances. It will be found that they, abnost always, ligatured the 
nerve more or less tightly, or else crushed it more or less completely 
with a forceps. Now do not these circumstances furnish ample 
reasons for presuming that irritation of the nerve filament may have 
intervened here, as, in our opinion, it intervenes in pathological 



But there is no question of a mere presumptioi 
> Vide npra, note, pp. 3S-37. 
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of an inflammation occupying, not only the neighbourhood of the 
contused points^ but even the whole length of the peripheral portion 
of the injured nerve is placed beyond doubt by- the descriptions of 
Dr. £rb himself. The neurilemma^ especially, shows the charac- 
teristic signs of the inflammatory process; from the first week, 
rounded cell-elements, having a solitary nucleus, are seen accumu- 
lated in great numbers. At a more advanced period, a more or less 
thick layer of fibrous tissue is found interposed between the nerve- 
filaments which have undergone the different phases of fatty degene- 
ration. As a consequence the nerve-bundle has acquired a consist- 
ence which enables it to resist dilaceration, more tenaciously than a 
normal nerve. 

It seems to us rational to admit that, in these experiments as in 
the cases relating to man, the irritative lesions which occupy the 
nerves extend their influence to the muscles. It may, indeed, appear 
difficult to conceive that a nerve, which has undergone the altera- 
tions of fatty degeneration and is deprived of its motricity, should 
still possess a certain amount of vitality, and be capable, under the 
influence of an irritative lesion, of reacting on the muscular fibre and 
determining trophic disorders therein. It is proper, however, to 
point out, in reference to this, that the irritation probably dates from 
the very moment when the nerve was ligatured or contused. It is 
certain, besides, that the vitality is far from being definitely de- 
stroyed in nerves completely separated from the nervous centres^ 
since the work of regeneration can proceed without the distal and 
central ends being united.^ It is useful to remember, also, that it is 
only on hypothetical grounds and without proof positive that nerve- 
tubes, deprived of their medullary matter and reduced to the axis- 
cylinder, are said to be denuded of every kind of vital property. 

We must not forget, however, that ligature and contusion are not 
the only means employed in the experiments of Drs. Erb andZiemssen. 
These authors have also made sections and excisions of nerves, 
though in comparatively few cases. They state that the results are 
always identical, whether complete section or contusive lesion be in 
question. But if we go back to the details of the observations, it is 
not difficult to see that this conclusion cannot be accepted, without 
reserve. We find in Ziemssen-s work, especially, a very significant 
chapter, considered from this point of view. It treats of cases in 
which excisions of the ischiatic nerve were made, the excised por- 

> Vulpian, 'Systeme nenreux/ loe, cit,, p. 269. 
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tions being some millimetres in length. Now, the results obtnined 
in consequence of such a lesion are very dilTerent from those which 
this author and Dt, Erb remarked aft«r ligature and contusion of 
nerves. They resemble, in many respects, the facts gleaned from 
physiological experiments. Thus, in the 6rst place, the electrical 
■contractility diminishes, after excision, in a progressive maimer, but 
Tery slowly. It does not seem to be abobsbed until many months 
have passed, — not disappearing at an early period, varying from the 
fifth to the fourteenth day, as happens in the case of contused 
leaona. In the second place, we do not meet here with that opposi- 
tion between the effects of faradisation and those of galvanisation 
which was observed in cases of contusion and which exists, as you 
remember, in most of the pathological cases where man is concerned. 
Theae two modes of exploration, on the contrary, produce precisely 
parallel effects : faradaic contractility and galvanic contractility grow 
weak together, and together resume their wonted intensity, on the 
regeneration of the nerve wluch,indeed, requires to be long waited for,' 
If I do not deceive myself, we may conclude from this sketch that, 
when there is questionof complete section or of excision of the nerves, 
the recent observations harmonise on all essential points with the 
old researches. On the other hand, the results obtained by MM. 
Erb and Ziemssen, from the employment of contusion and ligature 
of the nerves of animals, are comparable with the phenomena which 
occur in man in consequence of irritative lesions of mixed or purely 
motor nerves. 

Now, if this be so, the dissidences which we pointed out at the 
' Compare the observatioa Ko. ij, Gg. 3, in the memoir of Ziemssen and 
Weiss {toe. eil., p, 589), relatiire to a ciise of ligature of iLe aatcrior tibial 
iwrvo in a rabbit, with the observaliou No. ii (p. 593), concerning excision of 
the iachi«tie, in a rabbit slso. Id the first case, faradaic contractility aeomed 
extiDguisbed from the i lib da; after Ibe operation, whilst galvanic eontractiJit;, 
on the other hand, increased from the jnd daj, and kept to a high level until 
the moment wLen faradaic coatractilit; approached its normal atandurd again 
(Ihe 44U1 da;). In tlie second case, on the contrary, both faradaic and galvanic 
contnctilil; became enfeebled together and ptogreasirely, but in a very alow 
manner. The; ceased to be manifest almost simultaneousl; about the niiddle of 
the third month only, aui! made their appeamnce together about four months 
and a bolf after ibeir cessation. MM. Ziemssen and O. Weiss express tbem- 
telres in the following terms in reference to. the effects of the excision of the 
isdiistic in a rabbit, " In animals, on whieli this operation had been pet- 
formed," "galconic excitability declined prDi;resslvel;, and this eofccblemeut 
was not precedeii bj a sttge of exaltation. Il proceeded slowl;. at the same 
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beginning of this study are smoothed away, and consequently we 
have reason to acknowledge^ in speaking of muscular affections, the 
fundamental distinction between the effects of the absence ofactiony and 
those of morbid action of the nervous system which we have already put 
prominently forward in discussing cutaneous and articular affections.^ 

Trophic disorders consecutive on lesions op the 

Spinal Cord. 

Irritative lesions of the nervous centres, like those of the nerves,- 
have the power of producing remote trophic disorders in different 
parts of the body. In the exposition of these consecutive altera- 
tions which we are going to offer you, we shall again 6nd the whole 
series of morbid affections (with the exception of some slight differ- 
ences) which we have remarked takinlj 'place after nerve-lesions^ 
The knowledge of their history, which we have already gained, will 
singularly facilitate the task that remains to be accomplished. 

We may say, in a general manner, gentlemen, that the sJdny the 
muscles, the Joints, the bones, and the viscera, may become the 
seats of various trophic disorders, consequent on lesions of the 
spinal cord and of the brain. 

Let us take the affections of the muscles, in the first place, since 
the investigation we have just concluded, has led us towards 
that question. The considerations we are about to set forth con- 
cerning these affections relate only to lesions of the spinal cord and 

rate as the cnfeeblemcnt of farado -muscular excitability. Galvanic excitability 
disappeared in the second half of the 3rd month, to re-appear towards the 7th 
or 8th month" (^loc. cil.^ pp. 592 et 593). 

^ Recent experiments made by M. Vulpian (* Archives de Physiologic,* t. iv, 
1871-1872, pp. 757, 758), confirming on almost every point those of MM. 
£rb and Ziemsseu, establish that the cfTects of section of peripheral nerves 
upon the physiological properties and structure of the muscles do not essen- 
tially differ from those caused by the application of various irritative agencies, 
to the same nerves, such as local contusion, ligature, and cautery. On the 
other hand, the histological observations of MM. Neumann (* Archiv f. Heil- 
kuudc,' Leipzig, 1868), Ranvier(* Comptes Rendus de rAcademie des Sciences/ 
30th December, 1872), Eichhorst (Virchow's * Archiv,' 1874, 12th December), 
have placed beyond doubt that in the peripheral extremities of the divided 
nerve alterations are constantly produced, tf.y., multiplication of the cells of 
the inter-annular segment, wliich betray the presence of an irritative process. 
The opposition between the effects of nerve-section and of nerve-irritation 
cannot, after this, be any longer maintained in the strict terms in which it was- 
set out in this lecture {Author's note to the 2nd Edition), 
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medulla oblongata ; for it is «t least very doubtful whether lesions 
of the brain proper have ever the effect of directly producing altera- 
tions of the muscular tissue^ and this^ as we shall see in due time 
and place^ is a fact of the highest importance. 

Muscular lesions consecutive on affections of the spinal cord, — Of 
irritative spinal lesions^ there are some which determine the very rapid 
production of all the kinds of functional and organic muscular altera- 
tions which we have been studying, as consequences of nerve-lesions. 
There are others, on the contrary, where the electrical contractility 
and the trophic condition of the muscles are preserved in perfect 
int^rity, during a comparatively considerable lapse of time, for 
months and occasionally even for years. The muscle, in the latter 
case, only becomes slowly altered, under the influence of the func- 
tional inertia to which the ^yabs, stricken with motor paralysis, are 
subjected. Hence we find it^ossible to separate the irritative spinal 
disorders into two very distinct groups, which we shall pass suc- 
cessively in review. 

A. In the Jirsl group we place those of the irritative lesions of the 
cord which, as a rule, do not directly modify the nutrition of the 
mustles. They have one character in common : — all tend to limit 
themselves to the white fasciculi of the cord, and if the grey matter 
be, at times, invaded, the region of the anterior cornua is respected, 
or at least the great multipolar nerve-cells which occupy that re- 
gion are spared. Such are the different forms of fasciculated 
sclerosis, whether it be protopathic or consecutive on a circum- 
scribed lesion (en foyer) of the brain or spinal cord, whether 
it occupy the posterior fasciculi only, or the lateral fasciculi only, 
or both simultaneously; so long as the express condition stated 
be fulfilled, that is to say, so long as the integrity of the great 
nerve-cells be preserved, the lesions in question may attain their 
highest degree of development, may, for instance, invade the white 
fasciculi in their whole width and their whole height, without direct 
deterioration to the nutrition of the muscles animated by nerves 
issuing from the injured portions of the cord.^ 

The scene would necessarily change, if the irritative process, ex- 
ceeding the limits usually assigned it, happened to extend from the 
white fasciculi to the anterior cornua of the grey matter ; then, in 

* Charcot et Joffrov, " Deux cas d'atropbie mnsculaire progressive avec 
lesiou de la substance grise et de^ faisceaux ant6ro-lateraux do la moelle 
^piniere," in * Archives de Physiologie,* t. ii, p. 635. 
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consequence of the participation of tlie motor-cells, a more or lew" 
mpid and thorough atrophy of the muscles might supervene. It 
IB in this waj, as I have pointed out elsewhere,' that the symptoms 
of general spinal paralysis or of progressive amyotrophy are, si 
times superadded to the classic symptoms of posterior or laterall 
sclerosis, &c. We have quite recently seen many cases of this kin 
where we had opportunities of ohservingiiccroscopical!y,in them 
distinct manner, the alteration of the nerve-cclis to which, accordin 
to my view, the trophic muscular lesion should he attributed.^ 

' Cbsreot ct Joftroy, loe. eil., p. 354. 

See, nmoDgal otiicr c»sei, that recently publislied b; one of vtj Gtadenti, 
M. Pierret,* 'Sur les altiirations de la substance grise <Ie la mocUe epiai^re 
dans I'atHie locomotrice couaidi-recs dans tears rapports avec I'atropliie musou- 
laire qui complique quelquetoia cettr affectiou (in ' Archives de Plijsiologie,' 
ka., t. ill, p. 599}. In this instance, plilegmasio action had extended from the 
posterior columns to the riglit anterior comu of grey matter, foUoiring the 
course of the internal radicular librcs of the correipoudiai; side, the cona 
live muscular atrophy wns exactly limited to the members of the r 
(r<yeflg. i). 




Fio. I. — This figure is illustrative of M. rierret's enae (a anmmftrj of whioU 
is appended) ; it represents a transverse section of the spinal cord taken 
from the lambar enlargement. A. Posterior roots. IS. Internal radicular 
fasciculi traversing the area of the posterior columns. The solerosis is 
seen limited, in the posterior columns, to the course of tKese fasciculi. On 
the ri^ht, the phlegniasic process has extended, along the coarse of the radi- 
cular fasciculi to the right anterior romu, C. Tiiiscorau Ims eTJdcntlj suf- 
fered dimlnntioD, ia every diameter, moreover the exlcrnnl group of motor 
cells has completely disappeared, and we Gad in its place a dense, opn<]ue, 
apparently fibroid tissue, containing numerous disseminated niyclocjtes. 
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The sitme rule holds good for dUaemiaated sc/eroih [scleroie en- 
plaquta),^ and for the diffused scleroses. The same may be said of 
primary parlial mgelUk- affeetiona or of those determined by 
tumour- pressure, Potf s disease of the vertebne, &c. These dilTerent 
diseases have no direct influence over the nutrition of the muscles sg 
long as they do not involve the system of motor nerve-ceJIs. 

We can scarcely conceive of an exception, save in those very 
rwe cases, where the lesion, though circumscribed to the white 
fasciculi, occupies that portion of the cord traversed by bundles of 
nerre-tuhes, from which issue the posterior roots. If these bundles 
should be at all involved in the alterations, the equivalent of a 
lesion affecting the peripheral nerves would necessarily be produced.* 

The fallowing is a succinct account of a case which shown well the mechsnisin 
bj which consecutive unilateral fasciculated sclerosis iiiaj, by extending to the 
grej matter, delermine the prodnclion of muscular atrophy : 

A woman, aged about 70 years, had been stricken with left hemiplegia, oon- 
teculire on the formatioa of a bloodclDt in the right cerebral hemisphere. 
The members of tlie paralysed side, which Lad at an early period been cou- 
tfBctnrc<J, commeDced to diuiinish in bulk, not quite two months after the allack. 
The muscular wasting affected all parts of the paraljsed members, in an 
uniform manner ; it was accompanied by a very marked decrcaac of electrical 
contractility and made rapid progress. At the time wheo the atrophy became 
evident, theabtn ofthe affected members, on all poiuts subjected to tbe slightest 
pressure, presented bullic which soon );ave place to eschars. At the autopsy, 
we observed, on examiuiug hardened sections of the brain, that the descend- 
ing fasciculated sclerosis of the left lateral column had bceu propagated to the 
anterior comu of the grey matter of the corresponding siile, and had there 
oauied ntropb; of a certain number of the motor-cells. 

' In the cose of a woman, suffering from niullilocularcerebro-spinal sclerosis, 
whom we treated some jears ago.DneoftheBclerusod patches had invaded, iicai 
the mid cervical region, ^most tiie whole of the grey matter of the cord, for a 
certain height, and the anterior cofDua in particular. At this level the nervo- 
cells mostly presented grave atrophic lesions, and a good uunil>er of them had 
vanished, without leaving any trace. The woman's hands presented the 
derormation known as a grifff, i.e. tliej were claw-lite. The muscles of 
the thenar and lijpotbenar regions, as well as the interossei were atrophied; 
the fore-arms also showed great atrophj, limited to certain groups of 
muecles. 

' In refnrence to partial myelitic affections, whether protopathlc, or de- 
termined by the viciuity of a tumour, the following remark will not be out of 
place ; — Tliey ore most commooly found at a pointof the dorsal region of the spinal 
cord, which they occupy (or but a very smol! extent, in height. It would follow 
from this arrangement that if, whether primarily or in consequence of concentric 
citenaion of Ihe morbid [irocess, the anterior cornua of the grcj matter 
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B. The second group will include those affections of the spinal 
cord^ the almost inevitable consequence of which it is to determine 
more or less grave disorders in the nutrition of the muscles. This 
group may be separated into two subdivisions : 

1°. The first includes those acute or subacute lesions^ whether 
diffuse or circumscriied (en foyer) y which involve a great length 
of both the white and the grey substances^ but which generally 
predominate in the latter. They are commonly followed by great 
modifications of electrical contractility^ and by a rapidly developed 
atrophy of muscular fibre. 

I will refer to acute central myelitis, in the first place. When 
it has been somewhat generalised^ and occupies^ for instancCi a 
considerable portion of the dorso-lumbar swellings the early diminu- 
tion of electrical contractility in the lower extremities is a symptom 
which probably is never completely absent. Herr Mannkopf has 
seen, in such cases, the electrical contractility remarkably altered seven 
days after the appearance of the first symptoms.^ When the 
patients are not too quickly carried off, you may follow the develop- 
ment of the correlated phenomena — the atrophy of the muscular 
masses soon shows itself, and the histological lesions of the primi- 
tive (ultimate) fasciculi become promptly perceptible. 

According to MM. Mannkopf^ and Engelken^ these lesions are 
chiefly remarkable on account of the proliferation of the nuclei of the 
sarcolemma. They bear, in fact, the stamp of the irritative process. 
Here also fatty degeneration of the primitive fasciculi is an ex- 
ceptional incident. As to the nerves which supply the affected 

became involved, the muscular lesions which result therefrom would be con- 
fined to very circumscribed regions of the thorax or even of the abdomen, and 
might not betray themselves during life, by any perceptible symptom. At all 
times, the nutrition of the muscles of the extremities, if there be no compli- 
cation, remains perfectly intact, when the partial myelitis occupies the. position 
we have just mentioned. It would be quite otherwise in any case where a 
focus of myelitis, even though very much circumscribed, should occupy certain 
parts of the cervical or lumbar enlargements. The muscular lesions super- 
vening, in consequence of the invasion of the anterior comua, would then 
have their seat in the extremities and would betray their presence by functional 
•disorders, and by alterations of form, in those parts, which could not long 
escape attention. 

^ Mannkopf, ' Amtlicher Bericht iiber die Yersammlung Deutscher Natur- 
forscher und Aerzte zu Hannover,' p. 351. Hannover, 1866. 

' Mannkopf, loc, cil, 

' Engelken, 'Beitrag zor Patholog. der acuten Myelitis.' Zurich, 1867. 
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muscles^ they were found by Herr Mannkopf, after repeated examina- 
tious, to be sometimes healthy^ sometimes affected by comparatively 
- alight alterations nowise proportionate in intensity to the severity 
of the muscular lesions.^ v.r 

Spinal apoplexy {^matomyelia^ should be mentioned in the 
• second place. ThlS^is an affection which, considered from the 
standpoints of pathogeny and pathological anatomy, differs essentially 
from common intra-cerebral haemorrhage; for, in hsematomyelia, the 
effusion usually takes place in the midst of tissues which have 
already suffered modification from inflammatory action. The blood 
is chiefly effused in the grey matter, which it often invades through- 
out the major part of its length. When this happens, diminution 
or even abolition of electrical contractility, supervening early in 
the muscles of the paralysed members, is a symptom which seems 
•constant. It was observed fourteen days after the development of 
the first accident^ by Levier ;* on the very day of the attack, by 
Colin (?) ; on the ninth day, in a case recorded by Duriau.^ Spinal 
apoplexy is an affection which, in general, is rapidly fatal ; it has as 
yet furnished no opportunity of observing the histological lesion of 
the primitive fasciculi and the atrophy of the muscular masses, 
which would doubtless not fail to follow if life were prolonged. 

It is probable, gentlemen, that fractures and luxations of the 
vertebral column^ by producing an irritation of the cord which from 
partial tends to become general, may have the effect of determining, 
as Dr. Duchenne (de Boulogne^) has remarked, a prompt diminution 
of electrical contractility in the muscles of the paralysed member. 

2°. The affections which compose the second category are 

the product of more delicate lesions. These are, in fact, limited, in 

.a seemingly systematic manner, to the grey matter of the anterior 

cornua, the entire extent of which they rarely invade ; we see them 

often very exactly localised in the circumscribed oval space occupied 

• by a group or cluster of motor cells (fig. ^). 

The neuroglial in the affected parts, becomes usually opaque^ 

' Vide supra, p. 36. 

^ Levier, ' Beitrag zar Fathologie der Riickenmarksapoplexie.' Inaugural- 

• dissertation. Bern, 1864. 

' Duriau, 'Union M^dicale,* t. i, 1859, p. 308. 

* Dachenne (de Boalogne), Observation, p. 346, loc. cit,, fracture of the 
-vertebral colamn, about the middle of the dorsal region. The spinal cord 
eoftened for several inches, in the dorso-lumbar region. Enfeeblement of the 
««lectrical contractility from the sixth day after the accident. 
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denser, strewn with numerous myelocjtes and consequently exhibit* ' 
tbe signs of iiiflninmatory action. At the same time, the ueive- , 
cells preieiit diiTereut degrees and dilFureot modes of atrophic de- . 




do. 3. — Frai/mmt of a itantttne ttetio* of the spina! cor/l taken from the lumiar ] 
rtffioH, in a nue of i»fiinlilt ipitial paralgni occufyying the right inferior 
eitremit). The right anterior cornu of grey matter is repreaentud. TIib ] 
iMionaBffMteiclnsirelj, tlieantero-uxternfti group of nerve-cells : a, cervix 
eonm pottcriorvi ; li, poatero-externnl group of nerve-ceils; e, uitoro-ex- 
tcrnal group. Tlie cells of the latter (-roap bare completely diuppearod, 
whereas those of groups b and d are peifectlj distinct ; d, internal group ; 
e, the commissure. 

generation. Hut what are the elements first affected? Everything 
leads ua to believe these to be the nerve-cells. It would, indeed, be i 
difficult to coinprehciid liow the alt-eration could show itself strictly 
localised in the vicinity of the cells if its litarting-point were in the 
neuroglia. There arc cases besides, in which the atrophy of a 
certain number, or even of a whole group, of nerve-cells is the only 
alteration whicli can be discerned, on histological examination. The 
connective web preserves its transparency, in those points, and oil 
the characters of normal structure, with but few exceptions. There 
are other not less significant cases, also, where lesions of the neuroglia i 
appear much more developed about the central part^ of a cluster 
of neive-cells, than in tbe peripheral portion, and also much mote J 
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manifest in the immediate Deigbbourhood of the cells themselves, 
than ia the intervals between them, so that they appear like so 
many centres or foci, whence the inflammatory process radiated out- 
warHs for some distance in every direction. On the other band, it 
cannot be admitted that the irritation was originally developed iu 
tJie peripheral portion and ascended to the central parts along the 
anterior nerve-roots, for the latter generally present, ou a level with 
the altered points of the cord, only comparativelj trilling lesions 
and not at all of intensity proportionate to the lesions of the grey 
matter. It appears evident, from all that precedes, that the motor 
nerve-cells are, in reality, the primary seat of the evil. Usually, it is 
true, the irritative process next invades the neuroglia, its second 
stage; and extends step by step to the different regions of the 
anterior cornua; but that is by no means necessary. Hence 
we must, a forHori, regard as a consecutive and purely accessory 
fact, the eitension, in certain cases, of the morbid process to the 
antero-lateral fascicnli, in the immediate neighbourhood of the 
anterior cornua of grey matter.' 

JnfunlUe tpinal paral^»is is, up to the present, the most perfect 
type of the affections which compose this category. The numerous 
researches made recently in Prance, in reference to the spinal lesions 
on which lliey depend, concur to indicate, as an essential fact, the 
profound alteration of a large number of motor-cells, in those 
regions of the cord whence the nerves emanate which supply the 
paralysed muscles,^ In the vicinity of the atrophied cells, the con- 
nective network almost always offers manifest traces of an inflam 

' The viewa set forlli aboye relative lo the role of the so-called motor nerve 
celU in the patliogeoy of progreasive muscular atrojiLy, inrnntile pardjsb, 
aonte central tnjeliliB, and of all llie amjotropliies arising Troni spinal c 
in genera!, were stated in a lecture wliicti I delivered at La Salpetriere in June, 
1868. Cf. Hajcm, 'Archires de Phjsiologie,' 1869, p. 363. Cliarcot et 
Joffroj, id,, p. 756. Daeiienno (dc Boulogne) and Joflroj, id., 1870. Tliese 
views have luen utilised iu the recenL work of I)r. Hatiiiuond : ' A Treatise 
op Biseases of tlie Nervous Sjstcin,' Sect. ir. ' Diseases of Nerve-cells,' p. 
683,NowIork, 1871. 

' Pnatropli; of ttie motor nerve-cells in infaatile paralysis, consult Prevost, 
in 'Ctraiptes Readus dc la Soci^lu de Biologic,' 1866, p. 315. Cltarcol et 
idkoj, " Cas de Paraljsie Infantile Spinale, avec lesions des comes anl6rieiires 
de la substance grise de la moelle dpinivre," iu ' Archives de Pbjgialogie,' p, 
135, 1870, pis. V et »i. Pnrrot et Joffroj, id., p. 309. Vulpian, id., p. 316. 
H, litter ct Damascbino, " Reelicrclies Anatomiijucs sur la Faraljsie Spinale 
de rEufaiice," in 'GaMtle MtSdicale,' Noa. 41, 43, et suiv., 1870 (fig. 3). 
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matory process. Judging from the general aspect of the pheno- 
mena^ we are induced to admit, as a highly probable hypothesis, 
that, in infantile spinal paralysis, a superacute irritative action sud- 
denly seizes on a large number of nerve-cells and makes them 
promptly lose their motor functions. Some cells, which have been 
'but slightly attacked, will recover their functions some day, and this 
phase corresponds to the amelioration of symptoms which always 
supervenes at a certain period of the disease. Others, however, 
have been more severely involved, and the irritation of which they 
were the seat is transmitted along the nerves to the paralysed muscles 
which, in consequence, suffer trophic lesions of a more or less 
serious character.^ However it be, it is known that diminution 
or even loss of faradaic contractility may be observed, in certain 
muscles, barely five or six days after the abrupt invasion of the 
'first symptoms. The emaciation of the muscular mass makes rapid 
progress, besides, and soon becomes evident. The alterations 
which, on histological examination, are found in the afl'ected mus- 
cles are these : firstly, simple atrophy of the primitive fasciculi with 
the transverse striaj preserved ; and, secondly, the marks of a more 
or less active proliferation of sarcolemma-nuclei on some isolated 
fasciculi. The accumulation of fat, sometimes seen in old cases^ 
seems to be a purely adventitious phenomenon.* 

Progressive mtiscular atrophy ofl^ers for our study the irritative 
atrophy of the motor cells in its chronic form.^ Here we are not 
concerned with a superacute irritative process suddenly invading the 
nerve-cells, and laying hold on a large number of them. These are 
now affected successively, one by one, in a progressive manner ; a 
<;onsiderabIe number of them are spared, even in the most seriously 

' Charcot et Joffroy, loc. cit. 

^ Ibid., loc, cii. ; Vulpian, loc cit. 

' Ou atrophy of the motor-cells in progressive muscular atrophy, see Luys, 
' Soci^tc de Biologie/ i860. Dumdnil (dc Rouen), ** Atrophic musculaire graia- 
seuse progressive, histoire critique," Ilouen, 1867. ''Nouveaux faits relatifa k 
la pathogenic de Tatrophie musculaire progressive," in ' Gazette hebdom./ 
Paris, 1867. Lockhart Clarke, "On a Case of Muscular Atrophy," * British 
and Foreign Medico-Chirurgical Review,* July, 1872. "A Case of Mascdar 
Atrophy," Beale's * Archives,' t. iv, 1867. " On a case of Muscular Atrophy," in 
* Medico-Chir. Transactions,' t. iv, 1867. 0. Schiippel, ** Ueber Hydromyclus," 
4n *Archiv der Hcilkunde,' Leipzig, 1865, p. 289. Hayem, in 'Archives 
•de Physiologic,' 1869, p. 263, pi. 7. Charcot et Joffroy, in 'Archives de Physio- 
logic,' 1869, p. 355. 
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compromised regions^ until nearly the last period of the disease. The 
devdopment of the muscular lesions corresponds to this mode of 
evolution of the spinal lesions. Thus^ it is rare that the trophic 
disorders affect simultaneously all the primitive fasciculi of a muscle; 
hence it follows that the latter may respond^ in a more or less im- 
perfect manner^ to the command of the Will^ and still enter into 
contraction under the influence of electrical excitations^ even when 
its volume has been very markedly diminished.^ 

There exist, indeed, at least two very distinct forms of progressive 
amyotrophy correlated to an irritative lesion of motor cells. One 
of them, which is protopatAic, arises exclusively from the lesion in 
question, and this form, primarily developed because of an original 
or acquired predisposition, tends, as of necessity, to become gene- 
ralised. In the other form, to which we called your attention a 
moment ago, the nerve-cell is only secondarily affected, consecutively 
on a lesion of the white fasciculi, for instance, and as it were acci- 
dentally. Progressive amyotrophy, in the latter case, may perhaps be 
called symptomatic^ it has less tendency to become generalised, and 
its prognosis is certainly less gloomy.^ 

As regards adult spinal paralysis, and general spinal paralysis 
(Duchenne de Boulogne) pathological anatomy has not yet given 
any definite decision. But to judge from the symptoms, it is at 
least very probable that these affections also depend on a lesion of 
the motor nerve-cells of the anterior cornua. Adult spinal paralysis 
resembles that of childhood by the almost sudden invasion of motor- 
paralysis, by the tendency which it shows to retrograde, at a 
given moment, by the diminution or abolition of faradaic contrac- 
tility showing itself precociously in a certain number of paralysed 
muscles, and, finally, by the rapid atrophy which these same muscles 
constantly exhibit to a more or less marked extent. A slower 
evolution, often occurring in a subacute or chronic manner, a ten- 
dency to become generalised, especially evident in the first stages, 
frequent pauses, followed by invasion of hitherto untouched parts, 
distinguish, on the contrary, general spinal paralysis, and make it 
resemble progressive muscular atrophy, with which it is sometimes, 

> Charcot, " Le9ons faites a la Salpeiri^re in 1870." See also Hallopeau, 
in 'Archives de M^decine,* Septembre, 1 871, pp. 377, 305. 

^ On the two forms of progressive amyotrophy of spinal origin, see Charcot 
ct Joffroy in ' Archives de Physioiogie,' 1869, pp. 756, 757. Duchenne (de 
Boulogne) et Joffroy in ' Archives de Physiologic,' 1870, p. 499. 
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very erroneously, confounded in clinical practice. The former, 
however, is clearly separated from the latter by the following 
characters : the muscles of an entire extremity or of portion of a 
limb, are struck, en masse, in an almost uniform manner, with 
paralysis or atrophy ; they present, at a period but little remote 
from the commencement of the disease, very marked modifications 
of electrical contractility; usually, in conclusion, a period of 
recovery supervenes, during which the atrophied muscles regain, 
at least partially, their volume and their functions.^ 

Muscular lesians consecutive on affections oflhe bulbus racAidicus. 
This is a subject which has been, as yet, but little explored. How- 
ever some facts, which have accumulated until they now form a 
respectable number, gleaned from the history of labio-glosso- 
laryngeal paralysis and disseminated sclerosis {en plaques) tend to 
establish that, in the case of the bulbus as well as in that of the 
spinal cord, irritative lesions of the white fasciculi have no direct 
influence on the nutrition of muscles. Those, on the contrary, 
which afl'ect the motor cell clusters distributed over the floor of the 
fourth ventricle, or the fasciculi of nerve-tubes emanating from these 
aggregations may, as I have demonstrated, determine a more or less 
marked atrophy of the muscular fibres of the tongue, pharynx, 
larynx and orbicularis oris.^ 

The summarised account which has been laid before you will suf- 
fice, I hope, to place in prominence the remarkable rdle which, ac- 
cording to the most recent researches, lesions of the anterior nerve- 
cells play in the production of trophic muscular disorders consecu- 
tive on alterations of the spinal cord. This r61e does not seem 
doubtful in the pathogeny of infantile paralysis and of the different 
forms of amyotrophy of s])inal origin. Its influence is, certainly, 
less distinctly demonstrated, though still highly probable, as regards 
hromatomyelia, acute central myelitis, and, in a word, all the irri- 
tative affections of the spinal cord in which the grey axis is found to 
be involved. On the other hand, the absence of all participation on 
the part of the white fasciculi, and of the posterior comua, in the 

^ Duchenne (de Boulogne), * De rdectrisation localis6e/ 3rd edition. 

^ Compare Charcot, " Note sur un cas de paraljsie glosso-laryng^e, suivi 
d'autopsie," in * Archives de Physiologie/ 1869, pp. 356, 636, pi. xiii. Obs. 
de Catherine Aubei. Duchenne (de Boulogne) et Joffroy, " De Patrophie aigue 
et chronique dcs cellules nerveuses de la moelle et du bulbe rachidien,*' 
•Archives de Physiologie,' 1870, p. 499. 
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development of the muscular affections in qnestiou is a fact which 
hcncefortti rests on abundant evidence. 

This acknowledged, gentlemen, we have cause to inquire why 
lesion of the motor nerve-cella induces that of the muscular fibres, 
whilst even the gravest irritative alterations of the white fasciculi 
Jiave no direct ioduence on the nutrition of the muscles. 

"With respect to the first point, one cannot fail to imagine more 
or less plausible hypotheses which, however, are evidently premature. 
The teachings of experimental physiology cannot be called to our 
aasiatance here ; its methods of procedure, inferior to those of disease 
in that respect, are not suiliciently dehcate to allow the nerve-cells to 
be attacked in an isolated manner. We must therefore, confine 
ourselves, at present, to registering the facts as they are offered na 
in clinical practice, illustrated by pathological anatomy, and to point 
out that the motor nerve-cells, comparable in that respect to the 
peripheral nerves, possess the power, when they have become the 
seat of irritation, of modifying, by remote action, the vitality 
and structure of the muscles. 

As regards the second point, if what we have said concerning 
the effects of nerve-irritation he referred to, it may seem contra- 
dictory, at first sight, that the nutrition of the muscles should not be 
affected when the white fasciculi of the cord are occupied by infiam- 
mation. To show that the contradiction is only apparent it will 
suffice, however, to remind you that, in spite of the analogy of com- 
position, the wliite columns are not at all comparable to the nerves. 
Experiments, in fact, reveal, in the latter, properties which are not to 
be found in the former, and vice verad. Anatomy also shows that 
the nerve-tubes which constitute the nerves are but to a very small 
extent the direct continuation of those wliich, by then- union, form 
the white substance of the cord. These fasciculi appear to be almost 
entirely composed of fibres which, arising either in the encephalon 
or in the cord itself establish, after the manner of commissures, 
communications between the spinal cord and the brain, or between 
different points of the grey spinal axis. It was to be anticipated, 
from this, that, in many respects, the white fasciculi of the cord would, 
under the influence of irritative lesions, behave differently from the 
peripheral nerves. 

When I formed the idea of laying before you, gentlemen, the 
principal facts relating to the nutritive disorders which make their 
appearance consecutively on affections of the nervous system, I hoped 
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that my task might be brought fairly to an end^ in the course of 
two lectures. But^ according as I advance in this exposition^ the 
importance and extent of the question display themselves in all 
their distinctness. Notwithstanding the details which I have already 
given^ I am far from having exhausted the subject^ and I dare to 
hope that you will not have cause to regret the time that yet remains 
to be dedicated to its study. 



LECTURE III. 

DISORDERS OF NUTRITION CONSECUTIVE ON LESIONS OF 

THE SPINAL CORD AND BRAIN. 

Summary. — Cutaneous affections in sclerosis of I Ae posterior columns : 
papular or lichenoid eruptions, urticaria, zona, pustular erup- 
lions; their relations with the fulgurant pains ; the former 
appear to arise from the same organic cause as the latter. 

Eschars of rapid development (acute bed-sores) in diseases 
of the brain and spinal cord. Mode of evolution of this 
stin^affeetion : erythemu, bulled, mortification of the derma, 
accidents consecutive on the formation of eschars: a, putrid 
infection, purulent infection, gangrenous emboli; h, simple 
purulent ascending meningitis, ichorous ascending meningitis. 
Acute bed-sore in apoplexy symptomatic of circumscribed cere- 
bral lesions. It appears principally in the gluteal region of 
paralysed extremities ; its importance in prognosis. Acute bed- 
sore in diseases of the spinal cord ; it generally occupies the 
sacral region. 

Arthropathies dependirig on a lesion of the brain or spinal 
cord. A. Acute or subacute forms ; they appear in cases of 
traumatic lesion of the spinal cord ; in myelitis occasioned by 
compression {tumours, Pottos disease), iii primary myelitis, in 
recent hemiplegia, connected with cerebral softening. These 
arthropathies occupy the joints of paralysed limbs. B. 
Chronic forms ; they seem to depend. Hie amyotrophies of spinal 
origin, on a lesion of the anterior comua of the grey axis ; ob-^ 
served in posterior sclerosis {locomotor ataxia) and in certain 
cases of progressive muscular atrophy. 

Gentlemen, — Li treating of the nutritive disorders determined 
by lesions of the peripheral nerves, I gave you to expect that these 
consecutive affections would, for the most part, be represented in 
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cases of lesions of the spinal axis. It is true^ we shall not always 
find here a servile imitation ; indeed, as a general rule^ the trophic 
disorders of cerebral or spinal origin^ as we shall often have occasion 
to note, bear with them the distinctive stamp of their cause. But 
there are circumstances in which the resemblance between affections 
of central origin and those which depend on a lesion of the peri- 
pheral nerves is so striking that discrimination may be a most 
difficult task. We will cite, as examples of this class, certain cuta- 
neous eruptions which sometimes supervene in the course of ataxia. 

I. 

The. cuiayieous affections, to which we have just alluded, may 
be classified as follows : a, papular or lichenoid eruptions ; b, urti- 
caria / c, zona / (I, pustular eruptions, analogous to ecthyma. 

The following, in a few words, are the results of my observations 
on this subject. It is not rare to see the skin of the legs and thighs 
become temporarily covered with a more or less confluent papular 
or lichenoid eruption, consequent on paroxysms of the fulgurant or 
shooting pains, characteristic of locomotor ataxy. In the case of a 
woman, at present under treatment at La Salpe triere, enormous patches 
of urticaria are produced, at every paroxysm, over the parts where the 
keenest pains are felt. In another case, the skin of the right gluteal 
region becomes covered with an herpetic eruption, limited however to 
the course of the nervous filaments which convey the pain. Finally, 
a third patient presented, under analogous circumstances, still more 
remarkable phenomena. This woman, aged sixty-one years, was 
received into the hospital on account of blindness (sclerous atrophy 
of the optic nerves) about eight years ago ; she is now suffering 
from well-marked locomotor ataxia. In her case, the evolution of 
the disease has been very rapid, for the first paroxysms of shooting 
pains date from the month of March, 1865, and in July, 18G6, the 
incoordination was so far advanced as to render walking difficult, 
pne of these fits, which happened in June, 1 867, was of exceptional 
intensity. The pains which were really horrible, seemed fixed, during 
several days,along the course of the cutaneous branches of the right 

lesser ischiatic nerve, and of that supplying the levator ani.i 

« 
* The nerve called "releveur de Tanus" by French anatomists, is a branch 

of the fourth anterior sacral nerve, although the muscle, bearing the same name, 

receives twigs from the si^eriicial perineal nerve (S.). 
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During this time, the corresponding parts of the skin became 
iMvered with a great number of pustules, analogous to ecthyma, 
some of which proved the starting points of deep ulcerations. Besides 
Has, a rounded escliar of about two inches in diameter, which in- 
volved the derm nearlji throughout its whole ihickness, developed 
in the riglit sacral region, a few inches from the median line im- 
mediately under the extremity of the coccyx. The sore persisting 
after the ehmination of the sphacelated parts, cicatrisation was not 
complete until two months had elapsed. In another paroxysm, the 
fisshing pains followed the direction of the vertical portion of the left 
iatemal saphenous nerve, and a pustular eruption was soon thrown 
out OD the skin of the regions to wliich this nerve is distributed. 

There is one character common to all these eruptions, and it is 
of a kind to show that we have not here to deal with common dis- 
orders, — they all make their appearance concurrently with certain 
intense and persistent exacerbations of the specific pains, which are 
in some sort pathognomonic of fasciculated sclerosis of the posterior 
columns, which it is customary to call fulgurant or flashing pains. 

Let me add, as another character, that the eruptions in question 
habitually show themselves along the coarse of the nerves invaded 
by the fulgurating pain. 

Prom what precedes you will observe that the existence of those 
cutaneous eruptions seems closely connected with that of the ful- 
gurant pains : hence it becomes at least very probable that one and 
tlie same organic cause presides over the development of both the 
former and the latter, 

'What, then, is the reason of the presence of fulgurant pains 
among the symptoms of sclerosis of the posterior columns ? 1 do 
not desire to enter to-day upon a long discussion of this question 
which will meet us again ; it will suffice, at present, to tell you that, 
in all probability, these pains depend upon the irritation set up, 
during their intra-spinal course, in those of the nerve-lubes emanat- 
ing from the posterior roots which, under the name of internal 
radicular fasciculi, {infernal fibrous messes of the poslerior roots in 
I 4he nomenclature of Kol!iker),i pass, for a ■certain extent, through 
' the area of the posterior columns before penetrating the posterior 
•comua of the grey matter. 

It appears but little possible to connect the fulgurant pains with any 
J3De of the following lesions : i°, atrophy of posterior roots, before 
' KoUikor, ' Histologio Humaiue,' P. i, pp.' 34s, 34)1. 
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entering the cord ; a^^ posterior spinal meningitis ; 3°^ sclerosis of 
the posterior comna of the grey matter; 4^, irritative lesions of 
the spinal ganglia or of the peripheral nerves, — ^for these pains have 
been met with in a certain number of ataxic cases in which post- 
mortem examinations have demonstrated the absence of all lesions 
of the kinds enumerated. 

In support of this proposition allow me, gentlemen^ to recall the 
results of the autopsy which Dr. Bouchard and I made, in the case 
of a woman who died in this hospital, during the first period of 
progressive locomotor ataxia.^ This patient had experienced the 
special paroxysmal pains, in a high degree, lasting for some fifteen 
years, until the epoch of her death caused by an adventitious disease. 
No sign of motor incoordination had ever shown itself. The 
patient walked with ease, without throwing forward the 1^, or 
stamping with the heel, nor did closing the eyes affect her certainty 
of movement. On post-mortem examination, we saw that the pos- 
terior roots had preserved their normal characters, and beyond some 
equivocal traces of meningitis, the only perceptible lesions met with 
occupied the posterior columns and consisted of a multiplication of 
neuroglia-nuclei with thickening of the meshes of the reticulum, but 
without concomitant alteration of the nerve-tubes. To complete 
the demonstration, I could cite many cases ii the same kind where 
the fulgurant pains had been likewise very intense, and where, on a 
post-mortem examination, I was unable to discover the existence of 
any alteration whatever, either in the posterior grey comua, or in 
the peripheral nerves, or in the spinal meninges. 

From this it would appear necessary that we should seek, in the 
irritative alteration of the posterior columns of the spinal cord, the 
starting point of the fulgurant pains of ataxic patients. But it 
seems scarcely probable that all parts of these fasciculi ought to be 
indiscriminately arraigned on this count; everything, on the contrary,, 
induces us to believe that the sensitive fibres, issuing from the pos- 
terior roots, which compose a portion of the internal radicular fasciculi 
should alone be incriminated. These fibres would participate, from 
time to time, periodically, in the irritation whose permanent seat is 
in the columns themselves; and thus would be produced those 
paroxysms of shooting or flashing pains which, in accordance with 

^ ** Douleurs fulgtirantes dc Tataxie, saus incoordination des mouvetnents^ 
sclerose commen9ante des cordons postdrieurs de la moelle 6pini^re/' in 
' Comtes Hendus des Seances et Memoires de la Sociclc de Biologic/'' 1866. 
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l-knowii physiological law are referred to the periphery, 
igh in reality due to a central cause. 
' are we to understand the apfiearance of the cutaneous 
t eraptiona sometimes observed ia ataxic patients, at the very time of 
the occurrence of fulguraut paroxysms of abnormiil intensity ? It 
is certain that the nerve fibres which form the internal radicular 
fasciculi are not all sensitive ; there are, for instance, at least some 
amongst them which assist in the accomplishment of reilex actions ; 
there are others also, no doubt, at least it is what these cutaneous 
eruptions tend to demonstrate, which belong to the system of centri- 
fugal nerves and which possess a more or less direct influence over the 
exercise of the nutritive functions of the skin. The irritation of the 
latter doss of fibres, an irritation more difScult to set uji than that 
of the sensitive fibres, should be invoked to explain, in the cases I 
have above alluded to, the production of papular affections at one 
time, and, at another, of vesicular, pustular, or gangrenous disorder. 

Are the posterior fasciculi the only departments of the spinal 
cord, the irritation of which is capable of determining such afi'ec- 
Uons? This is a question wliicli must remain unanswered for the 
present. All that can be said is that such eruptions have not jet 
been observed, except where there was som6 complication, in cases 
of irritative lesions confined to the antcro-lateral columns, or to the 
anterior cornua of the grey matter; and as to the part which the 
posterior cornua may play, in this respect, we are in the most 
complete ignorance upon that subject. 

On the other hand, some facts have been collected which tend to 
establish that zona is sometimes developed under the direct influeiicc 
of pnrtiiil lesions of the encephalon. Thus, iu the case of an aged 
woman attacked with hemiplegia, whose history has been recorded by 
Dr. Duncan, an eruption of zona appeared on the thigh of tbi': para- 
lysed side ; motor paralysis had supervened almost simultaneously 
with the eruption, and both passed away nearly at the same time.i 

In the case of a child, recorded by Dr. Payne, the zona, which 
marked out the course of superfictid branches of the anterior crural 
nerve, showed itself tliree days after the development of a hemi- 
plegia occupying the same side of the body as the eruption.* 
These cases, which can be multiplied, are undoubtedly very inter- 
esting; unfortunately, they have been related in a very summary 

I ' Joun-al of Cutanenus MediciDP,' &c., fig. Eraamns Wilson, Octolier, i9*a. 
' Bn'tisli Medical Jourool,' Aufjust, 1871. 
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manner only, and caution is needed, I think, in drawing conclaaions 
from them, which may prove premature. I can, in fact, cite a case 
in many respects analogous to the preceding, which I recently 
observed at La SalpStri^re, and where the cause of the zona was 
most probably the irritation of a peripheral nerve. Here again^ 
the seat of the vesicular eruption was in the inferior extremity of 
the paralysed side, where it followed the distribution of the super- 
ficial twigs of the cutaneous perineal nerve. It showed itself also, 
simultaneously with the hemiplegia which, making an abrupt 
appearance, was correlated to the formation in one of the cerebral 
hemispheres of a focus of ramollissement, itself being determined by 
the embolic obliteration of a posterior cerebral artery. As to the 
2ona, it was produced, I believe, after the following mechanism ; a 
spinal arterial branch,^ arising, no doubt, from one of the lateral 
sacral arteries was, on a post-mortem examination, found to be ob- 
structed by a blood*clot, and to form a comparatively voluminous 
<;ord, adhering to one of the posterior spinal roots of the cauda 
equina. It is probable that, on its passage through the sacral 
foramen, this arteriole, exceedingly distended by the thrombus had 
compressed either the spinal ganglion, or an initial branch of the 
ischiatic nerve, so as to set up irritation in it. A vegetating ulcera- 
tion, which was noticed on one of the sigmoid valves of the aorta 
Appears to have been the starting point of all the accidents which 
we have just described.^ 

You will observe that, in this case, the coexistence of the hemi- 
plegia and of the vesicular eruption resulted to a certain extent from 
« fortuitous coincidence. However it be, in default of zona, there 
are other trophic disorders of the skin, the existence of which 

\ One of the rami medulla spinalis, see N. Rudinger, *' Arterienverzweigung, 
iu dem Wirbelcanal, &c./' in ' Verbreitung des Sjmpathicus/ p. 2, Mimchen, 
1863. 

' The following are the principal details of this case which presents a One 
example of olcerons endocarditis, with mulliple emboli and a typhoid condition. 

The patient Laoq, .... aged 2a years, a soldier, was admitted on the 28th 
December, 1870, to the Salpetri^re ambulance (fever ward). He had been 
snffering, it seems, from an intense fever for two or three days. On the day 
of admission the following symptoms were noted : severe cephalalgia, pains in 
the loins, diarrhoea. The patient cannot swallow the smallest quantity of 
liquid without being taken with nausea and vomiting. Skin hot, pulse very 
frequent. It was regarded as a case of typhoid fever. Noisy delirium during 
the nigiit. Next day, 29th December, was noticed the existence of an almost 
complete hemiplegia of the left side. The paralysed members were not rigid ; 
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may soinelimes be attributed to the influence of an encepbalic lesion. 
This b a fact which, 1 hope at least, wilt soon be placed beyond 
doubt. 

II. 
SiekaTt of rapid development. Decuiilut acutitt : acute hed-tore} — 
inoomplete facial paraljais, on the left side, likenige existed. Tbe eyes are 
OodsUdI]; directed to tbe rigbl aide, and there ia ujatagmus. Pulse lao; 
rectal temperature 40-5° Cent. On tbe breast, tore-arms, and thighs, Uie akin 
■hom B great number of Utile eccbjmosea, somewhat resembling flea-bites, — 
frequent respirations, sibilant rules. — Tympanitis. On llic an tcro -external 
■Drface of ihe left paralysed leg, there exists an ernption of zona which 
auxwers eiaetl; to the dislribution of the superficial twi^ of the cutaneous 
perineal branch of the musculo- cutaneous nerre. The Erat group of vesicles is 
aecD above and below the palcllai a larger group is disposed inaverlical' 
straight liue which descends to the middle third of the leg; the third grou|^ 
occupies the neck of the foot before and inside of the external malleolDs. The 
cniptioa is tolerably developed. It is remarked that some traces of it existed 
the day before. — that la to say, previous to the hemiplegia. On the 3olh, tbe 
cmptioo is in full vigour. The patient succumbs at 4 o'clock in the afternoon. 

JtUopty. — One oF the sigmoid valves of the aorta is ulcerated and covered 
with vegetations, fibrinous, soft and reddish in appearance. Tbe mesenteric 
glands are aomewhat red and swollen, but there exists no trace of doUiiea- 
cnterical eruptions or ulcerations in the small or large intestines. Nnmerona 
ecchymoscs are observed on the vbceral and parietal pleune, in the pericaidiam, 
and in the peritoneum. The spleen and kidneys preaent infarcti in diHetcDt 
atiges of development. Right 'cerebral hemisphere; on many puinta of the 
occipital lobe the pla mater, which is much icjected, preseats large patches of 
aanguine snffasion. The lobe itself is softened throughout nearly its whole 
extent; tbe cerebral matter there assumes a greyish colour, and at one point 
in the midst of tbe softened parts tre note an eflusion of blood, as big as an 
almond. The posterior cerebral artery of the same bide is completely obliterated 
by a thrombus. The spinal cord, prepared with chromic actd, and examined in 
thin sections, presents no perceptible alterations. At the cauda equina, on the 
left side, we found adhcriug to one of tbe posterior spinal roots wbich give 
origin to tbe sacral plexus, an arteriole (tpiunl branch, arising from the lateral 
sicral artery) distended by a blood-clot. Tbe obliterated artery, equal in size to a 
crow-quill, may be follaned from the point where the root has been cut not far 
from the corresponding sacral foramen, to the spinal cord ; upon this it can 
still further be followed the vbolc length of the lumbar enlargement, where it 
ascends along the posterior median fissure, contrary to the usual arrangement 
of the posterior spinal arterial plexus. 

^ Denbifvs (when qualified by the adjectives acutus, ckromciu, ominoitu) 
signifies, not tbe position of the patient in bed, but the bed-sores supposed 
to result from such position. This term, though etymologically objectionable, 
is generally employed in foreign hospitals. As its adoption in this translation 

'it confuse, and appears to be unnecessary, the term " bcd-si 
ubalitutcd (8.). 
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I hasten to leave the question of eruptions occurring in locomotor 
ataxia^ which^ on the whole, have but a secondary importance, in order 
to draw your attention, in a very special manner, to another affection 
of the skin which holds a most important position in the clinical 
history of a considerable number of the diseases of the brain and 
spinal cord. 

The cutaneous affection, which I am about to discuss, shows 
itself at first under the form of an erythematous patch, on which 
vesiculsB and bullae are rapidly developed ; it terminates very often 
in mortification of the skin and subjacent tissues. 

Usually it occupies the sacro-gluteal regions; but it may also 
appear almost indifferently on all parts of the trunk or members 
subjected, in the decubitus, to a somewhat continuous pressure. 
Even a very slight and very short pressure suflices to make it 
appear in certain cases. Finally, there are other cases still, though 
these indeed are very exceptional, in which it seems to be pro- 
duced without the intervention of the least pi^essure or of any 
ether occasional cause of the same kind.^ 

This is a very different affection from all those various eruptions 
which are so commonly remarked over the sacrum in patients con- 
demned by different disorders to long maintain a recumbent position 
in bed. These eruptions which are sometimes erythematous and 
lichenoid, sometimes pustular and ulcerous, sometimes papular, 
having a deceptive resemblance to syphilitic sores (^plaques mu' 
fueuses), are generally occasioned by repeated and prolonged contact 
with irritating substances, such as urine or fsecal matters. They, 
as well as acute bed-sore, may become the starting points of genuine 
eschars ; but the acute bed-sore is distinguished from the former 
by important characters, namely : firstly, by appearing shortly after 
the commencement of the primary disease, or following on a sudden 
exacerbation ; and, secondly, by a very rapid evolution. 

On account of the peculiar interest belonging to it, the affection, 
m question, certainly deserves to be designated by an appellation pro- 
per to itself. One of the Cew authors who have made it a special study, 
Herr Samuel, has proposed to characterise it by the name oldecfibiim 
acutus or eschar of rapid formation. He desires thus to distinguish it 
from decubitus chronieus, that is, from the dermal necrosis which 

' Brown-Sequard, * Lectures on the Central Kenrous System/ Philadelphia, 
]868, p. 248. Couyba, 'Des Troubles Trophiques,* &c., Th^ de Paris, 1871 
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appears loQg after the invaalon of the disease which occasions its 
existence. We propose to accept this appellation, whilst reminding 
you, however, that the mortification of the skin is not everything 
in decnhifm acutiis} It answers, on the whole, to the most ad- 
vanced phases of the morbid process. It may happen, indeed, that 
the vesiculieor builiE will dry up and disappear without that portion 
«f the derm, on which they were seated, presenting the least trace of 
necrosis. This is principally observed when they are produced on 
parts where the pressure lias only been of short duration, of EtUe 
intensity, and, so to speak, accidental, as over the ankles, on tlie 
inner surfaoe of the knees, the legs, or the thighs. Now, it behoves 
you to be able to recognise the significance of these vesiculce and 
bulJas, from their first appearance on the scene ; for, even at that 
period, they enable us under certain circumstances to formulate a 
prognosis, with certainty. 

The opportunity has been given me, many times, of following as 
it were day by day, hour by hour, the evolution of the acule iied- 
»ffre, in cases of apoplexy consecutive on hemorrhage, or on soften- 
ing of the brain which we so often meet with in this hospital.' 

I can refer to the observations I made in regard to this, in the 
general description which follows, for I have been able to establish, 
firom another stand-point, that the acute bed-sore connected with 
brain- diseases does not essentially difi'er from that which arises under 
the influence of spinal lesions. 

Some days or even some hours only after the manifestation of the 
cerebral or spinal affection, or again, following on a sudden exacer- 
bation of these alTections, there appear on certain points of the skin 
«ne or many erythematous patches, variable in extent and irregular 
in shape.^ The skin there has a rosy hue, sometimes it is dark red, 
and even violet, but the colour disappears momentarily on pressure 
with the finger. Under somewhat rare conditions, which hitherto I 
have met with almost entirely in cases of spinal lesions, there ap- 
pears besides, involving the derm and subjacent tissues, an appa- 
rently phlegmoiioui fum/^/'acdoii, which may be accompanied some- 

' See note ', p. 6g. 

' Charcot, " Note sur la formaliou rapide d'une escbare ii la fesse du cOte 
pnraljai duns riiiimiplegie rtcente de cause curcbrale," 'Arobivea de Phjsiol. 
oormale et patliol.,' t. i, 1868, p. 308, 

* I have ascertabed.anatoniicall;, tbat ia such cases tlie derm is infiltrated 
'vith leucocjles, ss happens in erjsipelaa. 
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times by acute paio^ if the region has not been previously smittea 
with anaesthesia. 

On the morrow, or after-morrow, vesiculse or bullae make their 
appearance towards the central part of the erythematous patch;, 
they contain a liquid, sometimes colourless and perfectly transparent^ 
sometimes more or less opaque, reddish, or brown-coloured. 

Matters may remain so, as we have already mentioned, and then 
the vesicles and blebs soon wither, dry up, and disappear. At 
other times, however, the elevated epidermis becomes torn, drops off 
in pieces, and lays bare a bright red surface strewn with bluish and 
violet points or patches, corresponding with a sanguine infiltration- 
of the derm. In such cases the subcutaneous connective tissue, and 
sometimes even the subjacent muscles are themselves already invaded 
by sanguine infiltration. This fact I have repeatedly verified by 
post-mortem examination. 

The violet patches extend rapidly in width and their edges soon 
run together and unite. A short time after, there supervenes in the 
afiected part, a mortification of the derm which, at first superficial,, 
soon grows profound. From that time, the eschar is constituted^ 
Later on comes the development of the work of reaction and elimi- 
nation, followed, in favourable cases, by a period of reparation which, 
is too often impeded in its course. It is unnecessary for me, L 
thinks to expatiate on this point. 

I have been occupying your attention with minute details, but L 
trust I shall induce you to acknowledge that they have their own 
peculiar interest. E. Bright thought them sufBciently worthy o£ 
xtotice and novel enough to believe he should insist upon them in. 
his '^ Eeports of Medical Cases,'' and should get wax models made 
of the bullae of acute bed-sore, observed in a case of traumatic 
paraplegia.^ These models still figure, no doubt, in the museum of 
Guy's Hospital. 

* It will not be deemed inappropriate to quote here the remarks which R. 
Bright has appended to his cases of affections of the spinal cord, with rapidf 
formation of bulls and eschars, whicli he has consigned to his " Reports oi 
Medical Cases/' (t. ii, ' Diseases of Uie Brain and Nervous Sjstem,' London, 
1 831). First comes a case where softening of the spinal cord supervened, 
without any known external cause, in a young woman aged ai ; the lesion 
occupied the lumbar enlargement immediately above the cauda equina. The. 
case suggested the following reflections : 

'* Another curious circumstance connected with paralysis of the lower 
extremities is illustrated by this case :— the tendency which is observed in sucb^ 
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Since then, as far as I know, this subject has but slightly ar- 
rested the Bttention of observers, with a few rare exceptions,' It 
would be unjust, however, not to acknowledge that, in cases of typhus 
and typhoid fevers, a cntaueous affection, which offers the closesi 
analogies with this disorder and which, perhaps, partly depends on 
analogous conditions, has been minutely described in France by 
Piorry,* and in Germany, by Pfeijfer.^ 

I^et U3 return, gentlemen, to the bed-tore provoked by diseases 
of the nervous centres. You know too well the accidents which 
eschus, from whatever cause arising, are capable of engendering for 
me to indulge in a detailed description. Allow me, however, to 
sketch out in a few words the principal amongst tbem, for you must 
expect to see them often tiguring in the last period of a great number 
of affections of the brain, and especially of the spinal cord. 

The eschars, if they but attain a certain extent, constitute, as you 
are aware, dangerous foci of infection; and, in fact, putrid intoxica- 
nffcctioas lo Ihe formation of vesicatioca or bullie, wiiicli frcqijenlly make 
Iheir appearance in a niglit, on some part, as tbe knee, the ankle, or llie 
instep, where accidental pressure or irritation lias taken place ; llie; contain ft 
limpid fluid which after a few dsja becomes opaque. It lias sometimes atracic 
me Ibat this connexion bclween interrupted nervous action and the formatioiL 
of buUte, might liereaflcr be fouod to throw light on that most singular 
diseue herpes £Oster which, from the peculiar puio vrilb wlu'eh it is accom' 
puiied, as well as from its strict conGnenient lo one si'le of the body, seems to 
be conaecled with some peculiar condition, perhaps the distension of the- 
amtient nerves." (p. 383.) 

Three other cases relating to traumatic lesions of the spinal cord (caused by 
* fall from a height, the passage of a wagon, &c.) are commented on as follows : 

"The two most remarkable points lo be incid en tall j noticed in the fore- 
going cases are, first, Ihe diseased state of the bladder, resulting from its 
diminished power to resist injury, and from the changes taking place in tba 
condition of the urine, detained in its most depending part, which l)ecoaies. 
oneof the most frequent causes of fatal irril:ition in panplegia; — and secondly, 
we obserre the occurrence of bullfe on the paralysed limbs, to wliicli circum- 
stance 1 have already alluded in some remarks made at p. 3S3 ; tbe general, 
ioabilily to resist injury is likewise marked by eiteusive sloughio^ of all the 
paralysed parts on which pressure is made." (p. 433) 

' After R. Bright, we must specially refer to Sir Benjamin Brodie (" Injuries 
of the Spinal Cord," ' Med.'Chir. Transactions,' t. xx, 1837,) and Brown- 
S£qnard i^ eit.). 

' A. Touzt, " Des dermopathies et des dermonfec roses sacro-coccygiennes," 
TUiacs de Paris, 1853, 

» Kerehcnsteiaer'a '■ BerichI," in 'Henle und Pfeiifcr's Zeitscbtift fur ra- 
liuiielle Medicin,' Bd, v. See al$o ^V undersell, ' Pathologic,' t. ii, p. 385. 
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tion, denoted by a more or less intense remittent fever, is on^l 
complications tliey most commonly provoke. 

Next comes pundent infection, with production of metaat 
abscesses in the viscera.' This species appears to be seldom met with. 

We shall also notice gangrenoui emboli. In this variety, thrombi 
impregnated with gangrenous ichor are transported to n distance and 
give rise to gangrenous metastases, which are principally observed 
in the lungs. This is a point upon which Dr. Ball and myself have 
insisted in a work published in t^si? But long before us, and 
even long before the theory of embolism bad been Germanised, 
M. I'ovillc bad expressed his opinion that a considerable number of 
cases of pulmonary gangrene, observed in the insane, and in diffisrent 
diseases of the nervous centres, are caused by "the transport into tl 
lungs of a part of the fluid which bathes the eschars of the breech.' 

The process of mortification tends gradually to invade 
deeper tissues. The ruin that results is sometimes carried lo 
highest degree; thus the trochanteric serous bursa: may be li 
open, the trochant«r denuded of its periosteum, the muscles, 
nerve-trunks, and arterial branches of a certain calibre laid bi 
But the most dangerous accidents are those determined by 
denudation and loss of substance of the sacrum and coccyx, the 
struction of the aacro-coccjgean ligament, and the consecutive open- 
ing of the sacral canal or arachnoid cavity. \n consequence of 
these disorders, the pus and the gangrenous ichor may proceed to 
infiltrate the fatty cellular tissue which envelops the dura 
or even, if tiiis membrane be destroyed in any point, it may 
irate into the cavity of the arachnoid.^ 

Under such circumstances, grave cerebro -spinal complicatii 
< Billroth und WiLckerliafr, in ' Langcnbeck'a Arcliiv fiir Klin. Chir./ Bd. i, 
1861, \ 470. Fracture of the siilli dorsal vertebra, rapid rarmnlion of l^5clu^ 
on sacrum. Mnnirest symptoms of pjiemii: efi or oiglit sbaceascs on tbo 
surface of the kidnejs, Middcrdorf, ' Knoc!ieubriiob,' \ 61. Fracture of 
the oiglitb donal vertebra. lUpid formatioa of eacbar ; pjumia ; melislalic 
abscesses iu the lungs. 

^ " De la co'iucidcnee des gangrfnes viscorales ct dea afTcctions gangrfi 
«ilurieiirC8, in ' Union M^'dioalc,' 26 et a8 Janvier, iMo. 
> ' Dietioomure de i&.{:i. et de Chir. Prat.,' t. i, p. ^^6. 
* B. Brodie, /or. o(., p. 153. Velpeau, ' Anatom. Chiturgicale.' OlUrarl 
(d'Angers) 'TraiW des maladies de Is moclle i-piniere,' t. i, pp. 314, 334, 3rd 
edition, 1B.17. Mojnicr, "Do I'cscbare du sacrum et des accidenta qai pen- 
vent en reeultcr " (' Moniteiir des Sciences Mi-dicalea et Pharmaceutiques,' Palis, 
1859). Lisfranc, ' Arcliives Gtoiiralca de Mi'dccioc,' 4c aiiDi:e, t. liv, p. iqi. 
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snptfrene ; they may be collected into two principal classes. At 
one time we see a tmjile purutent atcfuding nuMingiiis ; at another, 
a sort of icioroua atcertdiu^ weninijitis, of which Lisfranc and 
Baillarger have reported many remarkable examples. Id such a 
case, it ia found that a puriform, greyish, acrid, and ftetid liquid 
steeps the meninges and the cord itself, sometimes the lower part 
only b bathed in it, sometimes the whole cord. This liquid is oc 
casiooally found at the base of the encephalon, in the fourth 
ventricle, in the aqueduct of Sylvius, and even in the lateral ven- 
tricles. In all these points the cerebral matter is discoloured at 
its surface and to a certain depth, taking a slaty bluish tint which 
has several times been considered, but very wrongly, as constituting 
one of the characters of gangrene of the brain.' M. £aiilargei 
was the first, I believe, to recognise the real nature of this altera- 
tion. What we have to note there is, above aU, a phenomenon of 
imbibition, maceration, and dyeing. Remark that always, when 
ichorous cerebral meningitis has a sacral eschar as its starting point, 
the slaty tint is found throughout the whole extent of the spinal 
cord, it is constantly better marked there than in the encephalon, 
and more manifest the nearer you keep to the eschar. On the con- 
trary, in the case where a sanious ulcer of the face, a cancroid for 
instance, after having destroyed the bone, has denuded the dura 
mater, the slaty coloration induced by ichorous maceration may, as 
I have many times observed, remain limited to the anterior lobes of 
the brain, in the regions corresponding to the bottom of the ulcer. 

To these complicafions which I have been only able to indicate in 
a very summary manner, we must with OUivier (d' Angers) connect 
the grave cerebral or cerebro-spinal symptoms, as yet but ill-defined, 
which rapidly terminate life in a great number of cases of disease 
«f the spinal cord. 

We have now to enter upon details and to show you the prin- 
cipal circumstance sunder which acute hcd-aore is produced, under 
the influence of lesions of the brain and of the spinal cord, as well 
as tlie varieties of position and of evolution which it presents, 
according to the variety or seat of the lesion which has provoked its 
appearance. We shall also have to inquire whether the mode of 
production of this trophic lesion of the skin comes under the 
general theory which we have hitherto had to accept. With this 

' Dubois (d'AiDieii9)> ' M^moires de I'Acad^mie de Medecine,' t. sxvii, p. 50, 
1865, 1866. 
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aim, we shall successivelj review the different affections of the brain 
and of the cord which may give rise to acute bed-sore. 

A. Of acute bed'iore in apoplexy symptomatic of cerebral le'sions^ 
in focal centres. It is especially observed in the apoplexy consecu- 
tive on intra-encephalic hsemorrhage, or on partial softening of the 
brain. But it may also be produced in meningeal hsmorrhage, in 
pachymeningitis, and finally in cases when intra-cranial tumours- 
give rise to apoplectiform attacks. The latter have often given me 
opportunities for observing it in patients attacked with partial ence- 
phalitis caused by wounds received in battle.^ 

' The courtesy of my colleague, M. Cruveilhier, surgeon to La Salpetri^re, 
enables me to record the following fact, which I give as an example of the 
last-mentioned class. 

The patient, Louis Ernst, a Saxon soldier, was picked up, at Yilliers, on the 
field of battle, Nov. 30, 1870, and brought to the ambulance of La Salptstri^re, 
the same evening about nine o'clock. A bullet had traversed his skulls 
piercing it through and through ; one of the orifices was situated on the upper 
part of the forehead, a little to the left of the median line ; the other, on the 
right side, about the middle of the parietal bone. The cerebral substance pro- 
truded, like a mushroom, through the last-named orifice. The temporal region 
and the upper eyelid of the right side were ecchymosed and tumefied ; pro- 
found coma. December 3rd, somnolence; the patient, when interrogated 
sharply, mutters some inarticulate sounds ; he puts out the tongue perfectly^ 
when told ; deglutition proceeds with ease. Almost complete hemiplegia is 
found to exist, with flaccidity of the muscles of the members of the right side. 
From time to time, without provocation, a sort of spasmodic contraction 
occurs in the superior member of this side, causing momentary pronation of 
the arm. The diaphragm seems to be also, from time to time, the seat of 
analogous contractions. The respiration, irregular at times, is calm, without 
stertor. There is no deviation of head, or eyes. The labial commissures are 
not drawn to one side. Sensibility appears much blunted over all parts of the 
body. No vomiting. Pulse very frequent, 140. December 4th (fifth day), 
same state as the previous day, but the somnolence is more intense than 
yesterday; contractions of the facial muscles are induced with difficulty, on 
forcibly pinching Ihe skin. Involuntary passage of urine and fsoes. Skin, 
warm, covered with perspiration ; axillary temperature 41^ C. The eommenee" 
ment of an eschar u observed on ihe right gluteal eminence (the paralysed side); 
nothing of the kind exists on ihe left. On the inner surface of the right thigh^ 
a little above the knee, on a point where the flexed left knee seems to have exercised 
a rather prolonged pressure during the nighty a bulla is founds about the size of 
an almond^ full of a lemon-coloured liquor and surrounded by an erythematous 
zone, of little extent. The left knee, in the part where the pressure must hava 
been, shows no trace of erythema or of epidermic elevation. The patient 
succumbed on the 5th December. 

Autopsy. — ^The two cerebral hemispheres, at their middle and superior parts^ 
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The erythema, in all cases of this kind, usually shows if letf from 
the second to the fourth day after the attack, rarely sooner, some- 
times later. It aflects a peculiar position It is not lu the sacral 
region, so commonly invaded in cases of «pinal affection, that it 
develops, nor on any point of the median parts, but towards the 
centre of the gluteal region, and, most u^uallj, if there be unilateral 
lesion of the brain, exclusively oq the side corresponding with the 
hemiplegia, (iig 3) 




Pio. 3,— Gluteal escliar of the paraljsed side in a case of apoplexy, conse- 
cutiTe on liiEinorrliagfl : a, morliGed porlioii ; b, erjlliemaloua mdc. 
On the morrow or after-morrow, the bullous eruption and then 
in the points corresponding to the inlemal cxtirinities of tlie anterior and 
poslcriot marginal convolutions, ace transfDrmed into a confused mess, pactlj 
leddisli, where little dissemioatcd clots arc fouod liere and tbere ; partly bluish 
(slate -coloured). On a transverse section it is found tbat tbe softeniiig 
extends to llic centrum ovale (majns) of Vieusaens, to the vicinity of tlie 
lateral ventricles, which however it docs not attain, even on the left side, nhere 
the focus ot the encephalitis is mueji more citenaive, in all directions, than 
on the rigiit. The ojilic tlialami and corpora striata are perfectly normal. In 
the vicinity of the aoftcQcd parts of the brain, the dura mater is covered with a 
neo-raembrane, of fibrinous character, and purulent in parts, Tbe cranium 
is found to be fractured in several parts, in tbe neighbonriiood of the oriGcea 
wbioh gave passage to the projectile. 
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the ecchymotio blotcli make their appearance on the central part of 
the erythematous patch, that k, about two inches from the inter* 
gluteal fissure, and about an inch and a half beneath a supposititious 
line, drawn from its upper extremity, perpendicularly to its direction. 
Next, mortification of the derm supervenes in this same point, and 
it rapidly spreads, if the patient survive ; but it is rather rare, on 
the whole, for the acute bed-sore of apoplectic sufferers to reach 
the stage of confirmed eschar. 

It is likewise uncommon to observe, in addition to the gluteal 
eruption, bullae or vesicles developed on the heel, the internal sur- 
face of the knee, and, in short, on the several points of the para- 
lysed lower extremity which may be subjected to a slight pressure. 

I should not omit to point out to you that, according to my 
observations, this skin-atfection appears but very exceptionally in 
cases which are to have a favourable termination ; its appearance 
therefore constitutes a most inauspicious sign. We might, in fact, 
call it decubitus ominosus, or ominous bed-sore, by way of distinction. 
This symptom, I repeat, is rarely deceptive, and as its existence may 
be discerned from the first days, it consequently acquires, as you 
will understand, a great value in doubtful cases. The very marked 
lowering of the central temperature, beneath the normal rate, ob- 
servable at the outset of an attack, is to my knowledge the only 
sign that can rival the precediug, in cases of sudden hemiplegia. 

The circumstances in which acute bed-sore of apoplectic patients 
develops, evidently do not permit us to refer to the intervention 
of pressure on the parts where it appears, as the only element in 
its production. The pressure is the same on both nates, but the 
eruption is exclusively produced, or at least always predominates in 
that of the paralysed side. Many a time I was careful to 
make the patient repose upon the non-paralysed side, during the 
greater part of the day, and this j)recaution has not in any way 
modified the production of the eschar. Besides, what, in such a 
case, could be the influcuce of a pressure which is only in operation 
for two or three days ? Nor can the irritating contact of urine be 
given as the cause. In several cases, I have had this liquid drawn 
off hour by hour, day and night, during the whole time of the 
disease, in order to avoid as much as possible the irritation of the 
skin of the seat, and in spite of every care, the eschar was produced 
in accordance with the rules I have indicated. 

What may be the organic cause of this singular trophic lesion? 
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I was long under the imiire^sion that this lesion shonld be con- 
sidered as one of the effects of iieuro -paralytic hypencmia, which 
betrays itself always, in a more or less ptotnincnt manner, you are 
aware, in members struck with hemiplegia of cerebral origin, by a 
comparative elevation of temperature. But this hypothesis is, as 
we shall see, open to a number of objections. The facts which will 
be set forth, aa we proceed, render it probable that we must here 
recognise the irritation of certain regions of the encephalon, which, 
in the normal stale, are believed to exercise a more or less direct in- 
fluence overthe nutrition of different parts of the external tegument. 
B. Of acnte bed-sore of spinal ori-giu. When acute bed-sore 
appears under the influence of a lesion of the spinal cord, it shows 
itself in the very great majority of cases in the sacral region — and 
consequently above and internal to the chosen seat of eschara of 
cerebral origin. Here it occupies the median line and extends sym- 
metrically, on either side^ towards the adjacent parts. (Fig. 4.) It 




5. 4,— Escliat of the sacral region in a ease of partial myelitis occapjiug 
llic dorsal i^on of Ibe gpiaatcord : a, fflortiHed porlioa -, b, erjllicmatous 



may, indeed, happen that only one side will be affected — in the ease. 
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for instance, where a lateral half of the cord is alone engaged, and 
then the cutaneous lesion frequently shows itself on the opposite 
side of the body from the spinal lesion. 

The influence of attitudes here plays an important part. Thus 
it is customary when the patients are so placed as to repose ou 
^he side, during part of the day, to find, besides the sacral eschar, 
vast necrosive ulcerations developing on the trochanteric regions. 
It is also common enough to see, contrary to what happens in 
cerebral cases, that the different parts of the paralysed limbs which 
are exposed to even slight and brief pressure, as the ankles, heels 
.and inner surface of knees, present lesions characteristic of acute 
bed-sore. Eschars may also show themselves, but indeed very rarely, 
on a level with the apex of the scapula, or over the olecranon 
■process.^ 

Speaking generally, wc may say that the spinal lesions which 
produce acute bed-sore are also those which give rise to rapid 
muscular atrophy and to other disorders of the same class. The 
almost simultaneous development of these different consecutive 
affections makes it seem probable, already, that they have a common 
origin. 

It behoves us to remark, however, that this rule is far from being 
absolute. As a matter of fact, it is a characteristic of certain spinal, 
affections that rapid muscular atrophy is developed without being 
accompanied by eschars ; whilst there are others, on the contrary, 
where the eschars may be produced without the nutrition of the 
muscles in the paralysed limb being affected. This is, in truth, a 
fact of great interest from the stand-point of pathological physiology, 
^nd one which we shall take care to bring into prominence. 

(Fig. 4). 
{a) We will mention, in the first place, the traumatic lesions of the 

spinal cord, those in particular which result from fractures or luxa- 
tions of the vertebral column. Numerous cases of this kind, 
recorded by Bright,* Brodie,* Jeffreys,* Ollivier (d* Angers),* 

' W. Clapp, * Provinc. Med. and Surg. Journal/ 1851, p. 322, and Gurlt, 
Joe. cii.y p. 1 10, No. 76. 

' IL Bright, * Report of Medical Cases,* t. ii, pp. 380, 432, London, 1821. 

* B. Brodie, ' Medic. -Chirurg. Transactions/ p. 148, t. ii, 1836. 

* Jeffreys, ** Cases of fractured spine," in 'London Med. and Surg. Journ.,' 
July, 1826. 

* Ollivier (d* Angers), loe. cii., t. i. 
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Pl*«g!er,i Gurit,- and some others/ show with what rapiclity sacral 
I eschars may be produced in such cases. In order to enable you to 
f form distinct ideas, in relation to this, I shall request perniissiou 



t 

I 

I 

i 

Wo 

I! J. 



to relate brieSy some of these cases. 

In one case, reported by Dr. "Wood, of New York,* there was 

fracture of the seventh cervical vertebra, resulting from a fall down 

, stairs; death took place four days after the accident. From the 

I second day, redness of the sacral region was noticed, and a bulla 

I formed at the coccyx, llwmaturia supervened on the third day. 

A fall from a height determined complete diastasis of the sixth 

\ and seventh cervical vertebne ; death supervened sixty hours after 

the accident, and, at that period, a well-marked bed-sore was 

already visible. This fact is recorded by Dr. BUchner, of Darmstadt.^ 

One of Jeffrey's cases relates to the fracture of the fourth dorsal 

t vertebra ; a confirmed eschar occupied the sacral region, from the 
fourth day. The eschar supervened three days after the accident, 
in a patient whose history has been narrated by OUivier (d' Angers), 
on the authority of Ouersant, and who had received a bullet in the 
body of the eighth dorsal vertebra. 

Another case, given by Jeffreys, is particularly worthy of interest. 
I. The patient had fallen, from a ladder, a height of twenty-five feet. 

•On post-mortem examination it was found that the bodies of the 
seventh and eighth dorsal vertebra; were broken in several pieces, 
ind had been much displaced. On the day of the fall, the skin 
:■ was cold, and the pulse barely perceptible. All the parts below 
the fracture were deprived of sensibility and motion. Next day, 
there were continual erections; "then supervened pli!yctu;use in 
the r^on of the sacrum," and, on the same day, " the patient 
recovered his sensibihty," I point out this last feature to your 

k attention, because many authors have endeavoured, very erroneously, 
ts you see, to make amcsthesia play an important part in the patho- 
geny of acute bed-sore of spinal origin. The persistence of sensibility, 
in the parts situated below the lesion, is also marked out, in a more 



' Laugier, " Bes JtsioDS trarnnatiques de la moelle fepinlore," ' Tliese 
,' Paris. 1848. 

' E. Gurll, ' Handbnch dor Lebre Ton deo Knochenbrucben," 7 Th, i 
Htmni. 1S64. 

' See on interesling ciiaptcr on llils subject in Herr SaniDcl's work, loe. eit., 
V- 339- 
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or less explicit mBDncr, in a case recorded by ColUny,' relating to a 
fracture of the seventh cervical vertebra, where the eschar appeared 
oil the fourth day, aa well as in a case mcutioned by OUiviei 
(d' Angers),'' where there was fracture of the twelfth dorsal vertebi 
The eachar, in the latter case, uiadc its appearance on the thirteei 
day. 

It is useless to multiply these examples, for all surgeons agree in 
acknowledgiug that the rapid formation of eschars is one of the 
most commou of the phenomena consecutive on spinal lesions 
resulting from fracture with diBplaccment of vertcbne. According 
to l-iurU, whose opinion as regards this subject is based on the 
study of a very large number of observations/ it is from the fourth 
to the fifth day after the accident that the Rmt symptoms of acute 
bed-sore most usually conunencc to appear ; but they may, as we 
have just seen, set in much earlier, as on the second day, and even 
sooner. It seems, and the remark has been made by Brodie, that 
the production of eschars occurs early in proportion as the lesion 
atfccts a high point of the cord. On the other band, it would result 
from the statistics drawn up by J, jLshhurst that nutritive troubl 
become frequent in proportion as the wound is lower down. Thi 
according to this author, oschiirs were only observed in three cai 
after lesions of the cervical region (being 1/41 per cent.) ; twelve 
times {or 9/23 per cent.) for the dorsal region, whilst as regards 
the lumbar region, the proportion rose to 1 2 per cent, (seven cases).' 

Priapism, clonic convulsions of variable intensity, supervening in 
the paralysed members, cither spontaneously or induced, tonic 
convulsions coming on in paroxysms — all those symptoms, which 
usually reveal a state uf irritation of the cord and meninges, have 
been many times mentioned among the phenomena which, in 
fractures of the vertebral column, precede, accompany, or closely 
follow the precocious formation of eschars. 

In such circumstances, as wc have already seen, anseathesia 
the parts smitten with motor -paralysis, is not a constant fact. Aa 
the remarkable elevation of temperature of which these parts soi 

' Quoted bj Olliviec (d'Aagcrs), /oe. cii. 

■ Scasibilitj wu also preserved in Dr. Ituchner's case, quoted above, wbi 
tlie ocbar appeared before tbe close of the third day. 
. ' See Gurh, loe. nil., p. 94, analjsia of 37a cases. 

* J. Asbhurst, "lajiiries of the Spine, wilb antlysis of aearlj 400 ot 
rhilndelphia, lS(•^. 
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times become the seat in consequence of vaao-motor paralysis,' it 
cannot now be ascert^iiLed whether it was then present or not, the 
attention of the observers not having been drawn to this particular 
phenomenon. We shall note, on the contrary, as a symptom which 
shows itself frequently at the same time as the acute bed-sore, the 
emission of sanguinolent urine, alkaline in reaction, and sometimes 
purulent. This is a fact to which we shall have occasion to revert. 
Necroscopical examination, hitherto, has not, in general, revealed 
anything in connection with spinal lesions which can be considered 
peculiar to the cases where rapidly developing eschars are produced. 
We frequently, however, find mention made of alterations of the 
spinal cord, which place beyond doubt the existence of an indam- 
matory process ; the presence of purulent inliltratiou, and even 
the formation of abscesses in the midst of the softened parts, have 
been observed in several instances. 

(i. The study of cases of hemiparaplegia, consecutive on wounds 
involving only a lateral half of the spinal cord, may furnish useful 
information concerning the pathogeny of acute bed-sore, and of 
some other trophic disorders of spinal origin. We learn, from the 
experiments of M. Brown-Se'qnard, that, after wounds of this kind, 
there supervenes in animals motor-paralysis of the lower extremity, 
on thesamesidewith the lesion. The limb presents also amoreorless 
marked degree of exaltation of tactile sensibility, and it likewise 
offers a notable elevation of temperature correlated with vaso-motor 
paralysis. The opposite limb preserves, on the contrary, its normal 
temperature and power of motion, whilst the tactile sensibility is 
much lessened, and may even be extinct. AU these particulars are 
exactly reproduced in man under analogous circumstances. In Sis 

1 Id a case of fracture of the vertebral mluma ia tiie dorsal region, observed 
by J. Hutcbioson, on tbe second day after tbe accident, Ibe leoiperatura of 
tlie feet, taken at tlie inner ankles, rose (to loi' F„ or) above 38° Cent. In 
tlie Dormiil state, according to observationa made in London Hospital, by 
Dr. WoodmSD, the thermometer placed between the two first toes gave an 
average of iy^ C, (81-5^ F,), the mnximum being 34-5° C. (94^ F.), and the 
minimam ai"5° C. (70' F.). See J, Hutchinson, "On Fractures of tbe Spine," 
in ' London Hospital Reports,' t. iii, 1866. p. 363, See also H. Weber and 
Gull, in 'The Lancet,' Jan, 37, i8;i,p. 117. Clinical Society of Loadoii. 
. [See also Mr. 5. W. Teale, " Cose of Remarkable Elevation of Temperature ' 
after injury of tbe apine, in a young lady, where isj" F. (50'' C.) is stated tft 
bave beea observed, ' Laocet,' 1S75, p- 340; and J. Hutcbinson, "On tbe 
Temperature and Circnlalion after Crashing of tbe Cecvicid Spinal Cotd," 
icet,' 1875. pp. 714, 747.] (S.) 
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case, as in that of animals, we may also find different trophic derange- 
ments supervening, which appear almost simultaneously, and which- 
are all manifestly due to spinal lesion. Among the nutritive lesions 
of this kind observed in man, we would especially point out the 
rapid diminution of the (faradaic) electrical contractility of the 
muscles, soon followed by atrophy, — a particular form of arthro- 
pathy to which I shall refer in a few moments — and finally, acute 
bed-sore. It is a remarkable thing that, whilst the arthropathy 
and muscular atrophy are to be found in the limb on the same side 
with the lesion, the eschar seems to prefer, as we have already re- 
marked, to show itself on the member of the opposite side, where 
it occupies the sacral region, and the gluteal, in the immediate 
neighbourhood of the former. This peculiar disposition of the 
eschar in relation to the seat of the spinal lesion is, according to 
what M. Browii-Sequard has told me, a constant fact in the case 
of animals; in man, it has already been several times observed. 
As an example of the class, I shall briefly cite the following facts : 
A man, aged twenty years, whose history has been related by M. 
Vigues,* received on the back of the thorax, between the ninth 
and tenth dorsal vertebr©, a sword cut which, to judge from the 
symptoms, injured the left lateral half of the spinal cord chiefly. 
Motor paralysis immediately ensued, which, at first aflecting both 
the lower extremities, appeared from the next day to be almost 
entirely confined to the left leg. Ilypersesthesia is very manifest 
in the latter member ; the right limb presents, on the contrary, a 
well-marked obnubilation of sensibility, whilst the power of motion 
has nearly quite returned. The symptoms showed rapid improve- 
ment up to the twelfth day after the accident ; on that day it 
was remarked that, without perceptible cause, the left leg, still more 
sensitive than in the normal state, had increased in volume, and 
also that in the left knee-joint there had accumulated a quantity 
of fluid sufficient to keep the patella raised half an inch above 
the condyles. Two days later an eschar was observed occupying 
the right lateral part of the sacrum and right gluteal region. 

The case recorded by MM. Jeffrey and Salomon,^ of one of Dr. 
Cusco's patients, which was recently communicated to the Societe 
de Biologie, reproduces, as it were, the foregoing case, even in it» 
smallest details. In the former, as in the latter, after a traumatic 

^ firown-S^quard, ' Journal de la Phjsiologie,' &e., t. iii, p. 130, 1663. 
* ' Gazette M6dicale de Paris,' Nos. 6, 7, 8, 187a. 
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lesioa affecting one lateral half of the cord in Uie dorsal region, 
we find motor paralysis supervening in the inferior extremity that 
corresponds to ttie injured side; this Jinih presents a notable aug- 
mentation of temperature — a fact not mentioned by Vigues, though 
probably present — and manifest hypenesthesia; whilst the opposite 
limbj unharmed in its motor functions, offers a remarkable dimina- 
tion of all kinds of sensibility whilst preserving the normal tem- 
perature. In addition — and this is the point which we desire to 
pnt especially forward — shortly after the accident, and without any 
appreciable cause, there supervened an arthropathy in the knee of 
the paralysed limb, whilst, in the vicinity of the sacral region, the 
natea of the member deprived of sensibility but not paralysed in 
motion, became the seat of an eschar.' 

' On account of tbe interest connected witii it, we shall mentiou the principal 
details of Ihii case. 

Tbe patieDt, Martin, a^ed about 40 jears, wis stabbed with a poignard, ia 
the night of the i5-i6th February, 1871. Tlie weapon entered at the third 
dorsal vertebra. Tbe direction of the wound is downward, backward, aiid to 
the right. Hariug been brought to hospital immediately after the woand, it 
WM obserted that, eiea Ibcn, tbe left inferior cstremity was completely stricken 
with motor- pandj sis, whilst the correspondingmemberon the otherside showed 
Dolliing of Ibe kind. February i6lh, in the morning, Ihe Mlowing nol« was 
made :— Left lower extremity, complete motor- paralysis. Tbe timb is per- 
fectly flaccid ; DO trace of contraction, or rigidity, no spasmodic movements, 
nor Bubsultus- On the eanlrarj, scnsitiditT appears in Ihe same limb to be 
da^erated in all its modes ; the least toucb oE the skin, especially near llie 
^oot, causes pain. Pressure baa the same effect. A slight pinch or a tictle 
b roUowed by very painful sensatioas. Finally, the contact of a. cold surface 
also produces painful sensations which the patient compares to those producible 
bj a aeries of prickings. Hight lower eitremity : all the voluntary move- 
ments are perfectly normal, but per contra, the sensibility is almost completely 
destroyed. Complete analgesia; sensitiveness to touch almost null. The 
contact of a cold body is marked by an obscure dull prickling sensation. Tbe 
insensibility is not limited, on tbe riglit, to the lower limb ; it ascends to a level 
with the nipple. The urioc and liecea passed involuntarily. 

February 14th (eighth day). — Tbe same phenomena are observed; in addition 
it is noted that tiie left (motor-paralysed) limb is wanner than the right. 
The patient complains of a sensation of constriction 
at the base of tbe thorni. 

March 5th (acvcntceuth day). — Tbe patient complaii 
.left papil is more contracted Iban the right, and the v> 
more voluminous and more numeroaa than those of tbe right eye. The 
■«vacaalions bare again become voluntary, for two daya past. Tbe state of Ibc 
Jower extremitiea is still unchanged. 

March i^tb (twenty-Qflli day).— Tbe right nates, since yesterday, has been 



IS of troubled sight: ll 
ssels of the left eyeni 



86 



TRAUMATIC nF.MirAltAPLEOU. 



I take the following ca«e from an interesting work hy Herr W. 
Miiller :' in this instance the art.hro|iathy is not mentioned ; on the 
other hand, we lind mention of rapid wasting of the muselea of tha 
p&raljBcd hmh, preceded for several days by a well-marked diminu- 
tion of faradaic contractility. In all other matters, Miiller's oh- 
servation is in conformity with those of JIM. Vigucs and Joffroy. 
The case is that of a woman, aged 21, who received a stab with ft 
knife in the back, at tlio fourth dorsal vertebra ; the weapon, as th» 
autopsy demonstrated afterwards, had completely divided the left 
lateral half of the spmal cord, two millimetres above the third 
dorsal pair. On the very day of the accident complete paralysis and 
hypertcsthesia of the left lower extremity was observed ; the opposite 
limb was nnEcsthetic, but not paralysed. On the second day it was 
fonnd that the muscles of the paralysed member and those of the 
lower part of the abdomen gave no reaction under the influence of 
faradaic stimulation, whilst, in the homologous parts of the oppositft 
side, the electrical contractility remained normal. On the eleventh 
day an eschar was formed, occupying the sacral regjon and extend- 
ing to the right gluteal eminence. On the same day, it was remarkect 
that the paralysed limb had notably wasted away, measuring about' 
two inches less in circumference than the anicsthetic member. Death 
occurred on the thirteenth day. On a post-mortem examination, 
the borders of the spinal wound appeared tumefied, and of a reddiBh- 
brown colour ; a thin purulent layer covered it. Below the wound 
the left lateral column, throughout its whole length, offered the 
anatomical characteristics of descending myelitis. 

The simultaneous appearance of different trophic disorders noted 
in these cases, and in some others of the same kind, seem to indi- 
cate 3 common cause. This cause, to all ajtpearance, is nothing 
tbe seat of Tivid icdness, and tbc epidermis has aiieadj fallcti nfT from a put 
of tbe erythemstouE patch, 

Marcli i4tb. — The derm is deaurJed to the size of a crown-piece on the 
right natoB, nnar tlie sncnim : it is also ecclijmosed (acnle Ud-iore). On 
Feb. a4th, it had lieen alrcnd; remarted tbat same paiii was felt nhen tbe 
left knee (tnotor-paralysed limb) was uiovi^d ; to-daj, it is noted that this 
joint a swollen and red, and thnt it is, besides, the scat of spoil tnneoQIi 
pains, exaggerated onmoTcment (spinal artbro}>iitl]]'). 

MbtcIi 24th. — An nlceration, this day coTcrcd with granulations, lins formed 
on the right nates, on a love! with the ecchymosed patch. Tbe swelling, redneu, 
and pains have almost completely disappeared from the left knee. 

' W. Miiller, "Beitrage fur palhologiech Anatomie und Fhysiologje des- 
menschlicheu Eiickenmarkes," Leipzig, 1871. Obs. i. 
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other than the extension to certain regions of the inferior segment 
of the cord, of the inflammatory action originally set np in the 
immediate vicinity of the wound,^ 

Timt being admitted, it would seem legitimate, relying on the facts 
stat«d in the preceding lecture, to assign the rapid and general 
atrophy of the paralysed muscles, noted in Herr Miiller's case, to th^ 
invasion of the anterior cornu of the grey substance throughout 
the whole extent of the cord, whence nerves are given forth to the 
paralysed muscles; the invasion in question taking place either 
progressively by direct downward propagation; or indirectly hy the 
lateral columns. Tliis lesion of the anterior comn we shall mention, 
iu a moment, to explain the development of the arthropathy de- 
scribed in the observations of Vignes and Jofi'roy. Now, with re- 
spect to the eschars, their appearance on the side opposite the spinal 
lesion tends to establish that the nerve-libres (whose alteration, 
under such circumstances, provokes the mortiiication of the external 
tegument) do not follow the same course as those which influence 
the nutrition of joints and muscles, and that they, on the contrary, 
decussate in the cord in the same manner as the nerve-fibres sub- 
serving the transmission of tactile impressions. 

Another item of information which we get from cases of hemi- 
paraplegia consecutive on a unilateral lesion of the spinal cord, is 
this, namely : acute bed-sore may show itself independently of all 
aeutoparalytic hypenemia, since we observe it forming upon that 
side of the body where the vaso-motor nerves are not afl'ected. 

c. I shall now mention the case where myelitis results, not, as in 
the preceding instance, from a wound or attrition of the spinal 
cord, but from indirect traumatic influence, such for example as an 
effort made in raising a weight. Acute bed-sore may, in cases 
of this kind, be produced as rapidly as though there had been frac- 
ture of the vertebral column, as the following fact recorded by Dr. 
Gull demonstrates: 

A man, aged 35, by trade a labourer in the London Docks, 
felt, after lifting a load, a sudden pain in his back. lie was 

' In a work, rccentij publialie^, I have eodeavonrod to establish tbat, after 
wounds dF the spinal cord, irritative lesions such as bjpettroph; of the aiis- 
cjlindors, proliferation of mjeloojtea, &o., may be observed at some distance 
from llie £piiial woond, above and below it, scarcelj twcntj-four bouTB after 
the accident. Charcot, "Snr la tnmefaelion dea cellules nerveoses, motrJcea, 
et des cjUodrcs d'axe Jes tubes uerveux dans certains caa de myelite," in 
' ArchitcB de Plijsiologie,' No. 1, 1871, p, 95. Obs. i. 
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able to walk to his home, about a mile off. On the morning of the 
second day after, his lower limbs were completely paralysed ; two 
days later, or four days after the accident, an eschar had begun to 
form on the sacral region, and the urine which flowed from the 
bladder was ammoniacal. The patient succumbed ten days after 
.paralysis had set in. At the post-mortem examination, it was 
noted, after careful scrutiny, that the bones and ligaments of the 
vertebral column presented no lesion ; in the neighbourhood of the 
fifth and sixth dorsal vertebrae the spinal cord was transformed 
throughout its whole breadth into a thick liquid, muco-purulent 
in appearance and in colour both brown and greenish.^ 

Following the example of traumatic myelites, spontaneous acute 
myelitis also very frequently determines the precocious formation of 
sacral eschars, principally when it sets in suddenly, and when the 
evolution is rapid. In order not to enter on lengthy details, in con- 
nection with this matter, I shall confine myself to indicating some 
examples illustrative of this class of cases. The sore has been 
noticed on the fifth day in a case reported by Mr. Duckworth,^ on 
the sixth day in the case of a patient under the care of M. Woilliez, 
which M. JofTroy has communicated to me ; on the ninth day in an 
observation of M. Engelken, on the twelfth day in another case 
related by the same author;' finally, in a case of cervico-dorsal 
meningo-myelitis, published by MM. Voisin and Cornil, the eschar 
formed on the sixth day.^ These examples might be easily in- 
creased. 

Acute bed-sore frequently accompanies haematomyelia (which 
indeed appears to be, at least in a certain number of cases, only an 
accident of central myelitis) ; thus we found it in the case of Duriau^ 
already quoted, where mortification showed itself in the sacral region 
only four days after the appearance of the first symptoms.^ 

We may also observe rapid mortification of the skin of the sacral 
region supervening, even in spinal diseases of slow evolution^ when a 
new course of active irritation intervenes on a sudden, or when 
acute inflammatory action is suddenly superadded to the initial lesion. 

' W. Gull, *» Cases of Paraplegia," in * Guj's Hospital Reports,' 1858, 
p. 189, Case xxii. 
« 'The Lancet,' 6 Nov., 1869, p. 638. 
' Loe, ciL, 'Pathologie der acuten Myelitis,' Zurich, 1867. 
< 'Gazette des H6pitaux,' 1865, No. 26. 
* 'Union Mddicale/ t. i, 1858, p. 308. 
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audden irruption into the rachidian cnvity of pus emanating from an 
Abscess, in the case of a patient sulTering from vertebral disease 
may, as I can attest, determine the rapid formation of eschars. 
The anme result would be likewise produced in case a tumour occu- 
pying tbe central portions of the cord should, by its presence, pro- 
voke the development of acute myelitis. Several examples of this 
kind are on record.' 

If the evidences which we have collected here do not yet allow us 
to construct a pathogenic tbeocy of acute bed-sore of spinal origin, 
they at least suffice, if I mistake not, to exhibit the principal con- 
ditions of the phenomenoQ. Manifestly, ve must relegate to a 
secondary position the influence of pressure; and also that of vaso- 
motor paralysis which may be completely absent, as we have seen in 
relation to the hemiparaplegia resulting from the traumatic lesion of 
a lateral half of the cord. On the whole, the dominant and ever 
present fact is tJie active irritation of a more or less extensive region 
of the spinal cord — mostly showing itself, anatomically, by the 
characteristics of acute or superacute myelitis, and, clinically, by 
tbe assemblage of symptoms which are assignable to this kind of 
lesion. To explaui the production of trophic disorders which issue 
in sacral morliiication, here again it is nut to absence of nerve-action 
that we should appeal, but to irritation of the spinal cord. Tins 
conclusion is in conformity with the experimental results which show 
that, in animals, the development of gangrenous ulcerations over 
the sacrum do not supervene on ordinary sections of the cord, but 
only in cases where indammation has been set up in the neighbour- 
hood of the spinal lesion. 

It is scarcely probable that all the constituent parts of the cord 
are indiscriminately apt, under the influence of irritation, to provoke 
the development of acute bed-sore. The great frequency of this acci- 
dent in cases of bsmatomyelia, and of acute central myelitis, where 
the lesion occupies chiefly the central regions of the spinal cord, 
seem to designate the grey substance as playing a predominant part in 
.tbis respect. And this power is no doubt shared in by the posterior 
white fasciculi, for we know that the irritation of certain parts of 
these fasciculi has the effect of determining the jiroduction not only 

' &moDg3t atliers see MacBowcI's "Cnse of Fuaplegta,'' in 'Dublin 
. <lDuierlj Journal,' iS6j, 
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of difTciciit cutaneous eruptions, but also, though rarely indeed, 
that of derranl necrosis.^ 

On the other hand, it is perfectly established that all portions of 
the grey matter should not be indifl'erently accnaed ; some of them, 
in fact may, ns we have already suggested, undergo the gravest 
lesions, without acute bed-soro ever supervening. Such are the 
interior comua, whose lesions, pcT contra, have, aa you are aware, 
a most decided influence on the nutrition of muscles and, as we shall 
soon see, on that of joints also. 

Hence it is that sacral eschar is often absent in infantile spinal 
paralysis, and in adult spinal paralysis — diseases which are charac- 
terised anatomically by acute inflammatory lesions, systematically 
limited to the area of the anterior comua ; whereas, those other 
diseases, which alTect the skin, degiend upon irritative lesions 
occupying, either the central and posterior portions of the grey 
matter, or the posterior white fasciculi. From this particular point 
of view there is reason to recognise, in the spinal cord, the existence 
of two regions endowed with very distinct properties. Now, eince 
these regions may be aff'ected eitlier separately or simultaneously, 
it follows that, in clinical practice, acute bed-sore and acute mus- 
cular atrophy will sometimes appear separately, and that they will 
sometimes, on the contrary, coexist in the same individual. 

Vrom what precedes, the inlluence of irritative lesions of thit' 
spinal cord ujiou the development of acute bed-sore seems to as 
placed beyond doubt. Herr Samuel has, however, advanced a con- 
trary opinion ; he thinks that the sjiinal cord does not play any part 
herein, and that the spinal gangha or peripheral nerves are aloiiB' 
implicated. We shall mention elsewhere the arguments on whicK 
this theory is based ; but we are now able to point out that it is in 
formal contradiction witli what has been noted in the numerous caaee 
of traumatic myelitis affecting an elevated part of the cord^tho 
cervical region, for instance, or the superior portion of the dorsal 
region — cases where acute bed-sore supervenes in the sacral region, 
and certainly without the direct participation of the spinal ganglia, 
or of the peripheral nerves. The cases of htematomyclia, or of 
spontaneous central myelitis, followed by precocious eschars, m 
likewise adverse to the views of Herr Samuel- 
It is not alleged, however, that the irritative lesions of the peri- 
pheral nerves, and perhaps also those of the spinal ganglia, may m^ 
' See ante. Lecture iii, § i, p. 65. 
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Mmetiinea have the effect of determining the rapid formation of 
eschars. No doubt, the examples published of dermal necrosis 
developed in consc([uencc of a puncture, incomplete section, or 
compression of a nerve are rare enough ; but many of them are 
thoroughly convincing.' In connection with this, I will relate the 
case of a female patient which I have been recently studying at La 
Salp^triere. She had, on the left side, an enormous fibrous tumour 
which compressed, in the pelvis, the roots of the iachiatic and crural 
nerves of the corresponding lower extremity. There had resulted a 
paretic state of this member, accompanied by acute pains running 
along the track of the principal nerve-trunks. One morning, shortly 
after the appearance of the first symptoms of compression, it was 
remarked that an eschar had mpidly formed near and to the left of 
the sacral region. The inner surface of the left knee, hkcwise, in a 
spot which had been pressed upon by the right knee for a consider- 
able time during the night, in consequence of the attitude of the 
patient when asleep, presented some pemphigoid buUie, full of a 
brownish liquid, which soon gave place to an escliar. Nothing of 
the kind was developed on the right knee. This is perhaps the place 
to mention that spontaneous zona which, in certain cases at least, is 
very probably connected with the inflammation of some nerve, may, 
according to the remark of Rajer, occasionally issue in the more 
or less deep mortification of the skin, I have been often a witness 
to this fact, occurring among the aged persons in this hospital, and 
I have been many times able to satisfy myself that pressure on the spot 
occupied by the eruption did not here play an esseutial part. As to 
acute bed-sore of the breech, I am much inclined to believe that, in a 
certain number of cases, it should be attributed to an irritative lesion 
of the nerves of the cauda equina. A case recently published by 
M. Couyba, in his inaugural dissertation, may be cited as one of 
several examples of this class.^ 

' See, amongst recent publisiied facts, a case reported bj Dr. W. A. Lanson 
("Tlie Lancet.' 30 Dec., jSyi, p. 913), and two cases of Dr. Vilrao ('Uniott 
Mfdicnlc de In Gironde,' t. ii, p. 117, and ' Revue Phot, des Hupitaui,' 1871). 

' Eajer, ' Maladies de la Pbbu,' t. j, p. 335. 

' A joung private in the Garde Mobile received a bullet- wound, at the 
Dntpoais of Climart. The projectile had entered near the anterior eitremity 
of the tenth rib on llie left aide, and had emerged on the right side of the 
vertebral column, aboot tliree inches from the spine, on a level with the second 
InmW verlebra. Paresis, with acute hy]>encs thesis of the lower extremitieB, 
followed. On the right gluteal eminence a bulla (which quickly gave place to 
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On Arthropathies of Cerebral or Spinal Origin. — Nutritive disor- 
clers consecutive on lesions of the nervous centres not unfrequently 
take up their seat in the articulations. The varieties presented by 
these articular affections, according to the nature of the cerebral or 
spinal lesions from which they arise, have led me to establish two 
^principal categories. 

A. The first comprises arthropathies of acute or subacute form, 
accompanied by tumefaction, redness, and sometimes by pain of 
a more or less severe character. This form was indicated for the 
first time, if I mistake not, by an American physician, Professor 
Mitchel,! who observed it in the paraplegia connected with Pott's 
disease of the vertebra, in which, however, it is very rare, in my 
opinion.^ It happens more frequently as a consequence of a trau- 
matic lesion of the spinal cord, as we find from the sufficient evi- 
dence of the cases, above quoted, which have been recorded by MM. 
ViguSs and Joffroy.* A case of concussion of the cord, related by 
Dr. Gull, supplies an analogous demonstration.^ 

Acute or subacute inflammation of the joints of paralysed limbs 
may supervene also, in spontaneous myelitis ; as examples of this 
<;Iass, I may mention a case reported by Dr. Qull,<^ and another case 
which M. Moynier published in the ' Moniteur des Sciences M6di- 
xales' for 1859. The second case relates to a young man, aged 

an eschar) appeared on the fifth day after the accident. The eschar extended 
4n a progressive manner, so as at last to cover the whole of the aaoro-gluteal 
xegion. Death occurred on the nineteenth day. 

Post-mortem, — A purulent mass covers the anterior and posterior surfaces of 
the cord, and extends from the cauda equina to the cervical region. The cord 
itself when examined, first, in the fresh state, next in numerous hardened 
sections, did not exhibit any alteration. On the other hand, a certain number 
of nerve-tubes in the nerve-filaments which form the cauda equina presented 
Xhe anatomical characters of fatty granular degeneration. — Couyba, * Th^se de 
Paris,' 187 1. Obs. xiii, p. 53. 

^ Mitchel, ' American Journal of the Medical Sciences,* t. viii, p. 55, 1831. 

' I have, however, seen cue knee become the seat of a subacute arthropathy 
in a woman suffering from paralysis consecutive on Pott's disease. This case 
Jias been recorded in the thesis of M. Miohaud, "Sur la m^ningite et la 
jny^lite dans le mal vertdbral," Paris, 187 1. 

' Loc. cit,, pp. 91, 92. 

* Gull, * Guy's Hospital Reports,' 3rd series, t. iv, 1858. Case xxvii. 

* Qxdl, idem, Obs. xxvii. 
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eighteen, who, after lodging for a long time in a damp place, and 
undergoing great fatigue, had presented ail the symptoms of subacute 
myelitb. Paralysis of motion began to show itself on the 25th of 
January ; it became complete on the 9th February. On the 33rdr 
of the same month, the skin of the sacral region presented an ery- 
thematous patch which gave place to an eschar, on the 5th of March. 
Oil the 6th of this month, there was severe pain in the right knee, 
which was swollen, anti in which the sensation of fluctuation wa» 
perceptible. In addition, there was painful tumefaction of the tibio- 
tarsal articulation of the same side. On the 9th of March, the 
knee hod decreased in size, and on the same day, eschars made their 
appearance on the heels. The aatopsy revealed a focus of raroollisae- 
ment situated not quite two inches above the cauda equina. 

Finally, in a case of central myelitis in a child, having its origin 
in the neighbourhood of a solitary tubercle situated iu the cervical 
r^on of the cord, Dr. Gull records the formation of an intra- 
articular effusion, occupying one of the knees, at the time when the 
paralysis began to invade the lower extremities.' 

It is remarkable to see these arthropathies, consecutive on the dif- 
ferent acute and subacute forms of myelitis, frequently forming, when 
the muscles of the paralysed limbs are beginning to waste away, or 
again when an eschar is being rapidly developed on the breech. 

The arlJiropiiilig of paraplegic patients, first described I believe 
in 1846, by Scott Alison,^ afterwards by Brown- Sequard, and the 

' Gall, lae. ell.. Case ixxii. 

' Scott Alison, " Artiiriles occurring in the Coarse of Parntysia," Note rcnii 
before tlie Medical Socielj of London, Jan. 16, 1846, • Tbo Lancet,' t, i, ji. 
376, 1846. It is TtianifeBll? to the arthritis of paraplegic patients, such as 
we bfiTe described it (' A.rch. de Phjsiologie,' t. i}, that the note of Dr. Allison 
Tcfera. It is a charaetcrislic of the affection to reniaiii coDfitied to tho 
paralysed limlis, and not to extend to the sonnd members. The alTcctcd joints 
are hot, swollen, and in some cases painful, eitiier spontaneousl; or on movg- 
ment tniule. The parts most frequently affected are the kticc, elbow, wrist,. 
haad, and foot. This form of artliritis seems to show itself ciiieflj iji cases 
where tbe hemiplegia is consecntiTC on encephalitis or on brain softeoing. 
Two cases, selected from a number of others of tlic same kind, and cited as 
eiamples, deserve to lie briefly recorded here ; 

Case I.— A womsn, aged 49 years, who had long enjojed perfect health 
•ad had never suffered from any form of arthritic disease, wns auddeuly struck 
villi hemiplegia 1 some days after, tiiraefactioD and heat at the wrist of tbe 
paialysed side set in, and a little later od, the Luee and foot uf the some side- 
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anatomical and clinical characters of which I have made known, 
belongs^ if I mistake not^ to the same category. In this second 

became swollen and painful in their turn. There was no oedema. The para- 
lysed limbs were rather rigid. 

On pati-mortem examination, partial softening of the brain was discovered. 
Each renal pelvis was filled with little calculi of uric acid. 

Case II. — A man, aged 54, house painter, who had experienced several 
attacks of gout, was struck with sudden hemiplegia. Soon after the wrist, 
the hand, and the foot, became hot and swollen. The paralysed limbs were 
rigid. 

At the autopsy, the brain appeared softened, and a voluminous blood-dot 
was found in one of the lateral ventricles. 

Dr. Alison endeavoured to explain the occurrence of arthritis in the coarse 
of (hemiplegic) paralysis, by showing that '* the healthy relation between the 
living tissues and the materials of the blood was disturbed. Two morbid con- 
ditions gave rise to this disturbance, viz., a state of reduced vitality in the 
paralysed parts, and the presence of exciting and noxious agents in the blood. 
In proof of this various facts were referred to, and the author related two 
singuhir cases of the inflammatory red line of the gums following the use 
of mercury, in paralysis of one side of the face, being strictly confined to the 
paralysed side of the mouth. The paralysed parts were in fact more delicate 
tests of poisons than parts in a state of health. In proof of the presence of 
exciting agents in the blood the gouty diathesis of the second case and the 
lithic acid calculi in the pelvis of the kidney of the first case, were adduced.** 

Wc, in our turn, would point out that, most certainly, these cases are alto- 
gether exceptional, as regards the question at issue, for most frequently, as may 
be understood from a perusal of the cases published in our work (' Archives de 
Physiologic,' t. i), the arthritis supervenes in hemiplegic patients as a more or 
less direct consequence of the cerebral lesion, quite apart from all influence 
of gout, rheumatism, or other diathetic condition. 

Hence, whilst acknowledging the accuracy of Dr. Alison's clinical descrip- 
tions, I am unable to endorse the pathogenic theory which he has proposed. 
I am, however, far from denying that the articulations of paralysed members, 
in cases of hemiplegia of cerebral origin, may, as Dr. Alison holds, be par- 
ticularly disposed to become foci of elimination for other agents previously 
accumulated in the blood. I myself communicated to the Soci^t^ de Biologie, 
at the time of its occurrence, a case in which this particular disposition was 
very prominent. A woman, aged about 40 years, had been suddenly struck 
with right hemiplegia, three years before her admission into my wards. The 
paralysed limbs were strongly contractured now and again, the several joints of 
these limbs, the knee especially and the foot, were the seats of tumefaction and 
pain. The patient, being aphasic, in a high degree, it was impossible to ascer- 
tain if she had been previously subject to gout or rheumatism. 

At the autopsy, we found a vast ochreous cicatrix, the vestige of a focus of 
cerebral hemorrhage, situated exterior to the extra-ventricular nucleus of the 
corpus striatum. In most of the articulations of the limbs on the right side, 
which had been hemiplegic, the diarthrodial cartilages were incrusted towards 
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wiety, as well aa in the first, the arthropathies are limited to the 
paralysed limbs and mostly occupy the upper extremities. They 
supervene, especially, after circumscribed cerebral ramoUisaement 
[fit Jojfer),^n6, more rarely, aa a consequence of intra-cncephalic 
luemorrhagc. 

They usually form fifteen days or a month after the attack of 
apoplexy, that is to say, at the moment when the tanli/ coniraclure 
that lays hold oa the paralysed members appears, but they may 
also show themselves at a later epoch. The tumefaction, redness, 

their central parts with depoaita of urate of aodi, both cryatiUised nnd amor- 
phous. The joints of the liiiitis, on iLe other side, presented no similar appear- 
uice. Some white striiF, which were found on microscopical and microchemiDal 
esamiiuition to be formed bj urate of soda, were noticed va the kidnejs. 

It is undoubtcdij most remarLable to find, in thia cue, tlist the gouty 
deposit forms exclusively lu liie joints ot the paralysed members ; but, I 
cuiDot too often repeat that facta of this kind are exceptional, and, in any 
case, they have nothing in common, from a pathogenic point of riew, with the 
ordioaij arthritis of hemiplegic patients ('Cas d'Habcrt,' see Boumenlle, 
" £tudes cUniquca ct thermometriques sur lea maladies du sjslemc nerveux," 

p- 58). 

The merit is due to M. Brown- S'lqoard of having directed attention anew 
to the arthropathy of hemiplegic patients, and of having determined the 
organic cause, better than Dr. Alison had dooc. He thus expresses himself 
in a lecture published in ' The Iioncet ' (" Lectures en the Mode and Origin 
of Symptoms of Diseases of the Brain," Lecture i. Fart ii, 'The Lancet,' 
July 13, 1861). After having admitted that the painful sensations, such as 
formication and prickling, which are experienced in the paralysed members, in 
consequence of a cerebral lesion, result generally from a direct irritation of 
the encephalic nerve- fibres, he adds : 

" It is moat important not to confound these sensations (which are referred 
sensations, like those taking place when the ulnar nerve has been injured at 
the elbow joint) with other and sometimes very painful sensations in the 
mosclea or in the joints of paralysed limbs. Tlicse last sensations very rarely 
exist when the limbs are not moved, or when there is no pressure upon them ; 
they appear at once, ot are increased by any pressure or movement. They 
depend upon a subacute inflammation of the muscles or joints, whicli is often 
mistaken for a rheumatic nUection. This subinflammation In parulysed limbs 
is often the result of an irritatioa of the vaaO'motor or nutrittoa nerves of the 
encephalon." 

Before M. Brown- St-qnard, and before even Mr. Scott Alison, many phj- 
■icians had already remarked the arthritis of paralytic patients, but without 
hringing out the interest connected therewith. Consult R. Dann, 'The 
Lancet,' t. ii, p. 338, 1841. Durand-Fardel, ' Maladies des Vieillards,' p. 131. 
Faris, 1854, Observotion, Lemoine. Valleix, 'Guide du Mtdeein Fratidea.' 
t. IT, 1853, p. 514. Grisollc, ' Tathologie Interne,' and Edition, t. ii, p. 357. 
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and pain of the joints are sometimes marked enough to recall ther 
corresponding phenomena of acute articular rheumatism. The ten- 
dinous sheaths are^ indeed^ often affected at the same time as the- 
articulations. 

I have shown that we have here a true synovitis with vegetation, 
multiplication of the nuclear and fibroid elements which form the 
articular serous membrane^ and augmentation in number and volume 
of the capillary vessels which are there distributed. In intense 
cases, a sero-fibrinous exudation is produced^ with which are 
miugled, in various proportions, white blood-corpuscles that may 
become abundant enough to distend the synovial cavity. The 
diarthrodial cartilages and ligamentous parts have not hitherto- 
appeared to present any concomitant lesion perceptible to the naked 
eye. On the other hand, the tendinous synovial sheaths, in the 
neighbourhood of the affected joints, take part in the inflamma- 
tory process, and appear greatly congested. i 

It is needless to insist upon the interest which pertains to these 
arthropathies as regards diagnosis, — articular rheumatism, whether 
acute or subacute, being an affection often connected with certaiir 
forms of cerebral softening, and one which, indeed, shows itself also^ 
occasionally, after traumatic causes capable of determining shock in 
tlie nervous centres. On the other hand, many affections of the 
spinal cord are erroneously attributed to a rheumatic diathesis in 
consequence of the coexistence of these articular symptoms. The 
clinical characters which render it easy to recognise arthropathies 
correlated with lesions of the nervous centres, and which allow them, 
to be distinguished from cases of rheumatic arthritis, are chiefly 
these : 

1°. Their limitation to the joints of the paralysed members. 

2°. The generally determinate epoch in which, in cases of 

^ Charcot, "Sur quelques arthropathies qui paraissent dcpendre d'ane 
lesion du cerveau ou de la moelle fepinibre," * Arciiives de Physiologie/ t. i, 
p. 396, PI. vi, figs. I, 2, 3, 4, 5. 6. Paris, 1868. The arthropathy in question 
should apparently not. be confounded with the articular affection which lias 
been described, in latter days, by Hcrr llitzig of Berlin, " Uebcr eine bei- 
schwcren Hemiplegien, Auftretende Gallenkaffection," in * Virchow's Archiv/ 
Bd. xlviii, hft. 3 u. 4, 1869. This species appears, especially, when the hemi- 
plegia is of comparatively old date, and the patients have been able to walk for 
some time ; it chiefly occupies the shoulder-joint, and results principally from 
the displacement of the articular surfaces, occasioned by the paralysis of tbr 
musclcs which surround the joint. 
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■sodden hemiplegia, thej make their appearance on the morbid 
«cene. 

3°. The coexistence of other trophic troubles of the same 
order, such as eschars of rapid formation ; and (when the spinal 
«ord is involved] acute muscular atrophy of the paral}-sed mem- 
bers, cystitis, nephritis, &c. 

B. The type of the second group is to be found in progressive 
locomotor ataxia. ALow me to fix your attention for an instant 
upon this species of articular affection, in which I take a paternal 
interest, all the more liveiy becanse the signification 1 attached to it 
has had to encounter many sceptics. And at first, a word as to 
the clinical characters of the ariJiTopathy of ataxic paiientt.'^ 

This disorder generally shows itself at a determinate epoch of the 
ataxia, and its appearance coincides, so to speak, in many cases 
with the setting in of motor incoordination. 

Without any appreciable external cause, we may see, betvreen one 
day and the next, the development of a general and often enormous 
tumefaction of the member, most commonly without any pain 
whatever, or any febrile reaction. At the end of a few days the 
general tumefaction disappears, but a more or less considerable 
swelling of the joint remains, owing to the formation of h3-darthus ; 
and sometimes to the accumulation of liquid in the periarticular 
aerous bursie also. On puncture being made, a transparent lemon- 
coloured liquid has been frequently drawn from the joint. 

One or two weeks after the invasion, sometimes much sooner, 
Ihe existence of more or less marked cracking sounds may be noted, 
betraying the alteration of the articular surfaces which, at this 
period, is already profound.- The hydarthus becomes quickly re- 
solved, leaving after it an extreme mobility in the joinl. Hence 
consecutive luxations are frequently found, their production being 
largely aided by the wearing away of the heads of the bones which 
has taken place. I have several times observed a rapid wasting of 
the muscular masses of the members affected by the articular 
disorder. 

Ataxic arthro|^)athy usually occupies the knees, shoulders, and 



' Charoot, " Sur quelques Arthropatliiei 



' AroliiTes de PLjs.,' 



' In Home cases tlie cracking sounds baie preceded, b; several days, the 
■ppuinuce ai the general (utnefaclioa of the member ; but, as a rule, the 
latter l» lUc first sjmptom observed. 
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elbows ; it may also take up its seat in the Up-joint. Tlie nnatomo- 
patliological information which we possess reapccting it, is as yet 
rery imperfect. However, one character is apparently constant, 
namely, the eiionnous wearing down which is exhibited in a very 
short space of time by the articular extremities. At tbe end of 
three months, this head of a humerus which I show you, and which 
belonged to a female patient in whom wc were enabled to study the 
invasion of the arthropathy, was, as you may remark (fig. 5), to a 
great extent destroyed. I would call jour attention to the fact, 
that you do not find on this specimen, the bony burr around the 
worn articular surface, which would not fail to be present if thia 
were a case of common dry arthritis,' 




Fig. 5. — Upper extremity or ■ healthy humeriu, tnd of a 
ing tbe lesions of atuic nrthropathj. 



IS presaat>^^^| 



I now place before you in order to establish the contrast, a knee- 
joint also taken from a woman who presented thr eymptoms of 
ataxic arthropathy, but in whoui the articular alTectiou was of 
much older date. Besides tbe wearing down of the articular sai- 
facea which, as in the preceding case, is carried very far, yoa 
notice here the jiresence of foreign bodies, of bony stalactites, and^ 
in a word, of all the customary accompaniments of artiritU de- 
foTmanH. Tlipse latter alterations, I rejient, wore absolutely want- 
ing in the lirst case. On this account, I am led to believe that thqr 1 

' CoiDparc Chircot, "Ataxic locomotrice progreisiTe, arthropathie da 
I'^paulo gauclio. Ri:«ultat« adarosoopiquet," in 'Archives de Fbyiiologi^' 
I. ii, p. lai, 1861J. 
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m nowise necessary, and that they are produced in an accidental 
manner, und to all appearaace cliieijy by ibe more or 1e$s ener- 
getic movements to which the patients sometimes continue t« 
subject tbe affected members. 

I wish to confine myself at present to this indication of the moEt 
general features of the arthropatliiea of ataxic patients, for this ia x 
subject which I propose to treat hereafter in more detail. "What 
I have to say will suffice, I hope, to show that the articular 
affection in question is, itself also, the expression of trophic 
disorders directly dependent ou the lesion of the spinal nerve- 
centre. But here are the principal arguments upon which I base 
my opinion. 

I would point out, in the first place, the absence of all traumatic 
or diathetic cause of rheumatism or of gout, for instance, which 
might explain the appearance of the articular disease in the cases 
which I have studied. Uerr R. AVolkmann' has said that the arthro- 
pathy of ataxic patients is simply the result of the distensioTi of the 
articular ligaments and capsules, in consequence of the awkward 
manner of walking peculiar to this class of persons. The cases, 
which are now numerous, in which our arthropathy affected the upper 
extremities, and occupied either tlio shoulder or the elbow, are suffi- 
cient to prove that the interpretalioa proposed by Wolkmann could 
have but a very narrow bearing. The influence of a mere mechanical 
cause cannot be invoked, at least not ds a principal agency, even 
in cases where the arthropathy occupies the lower extremities. I 
have, in fact, taken care to point out, supporting my words by oft 
repeated clinical observations, that the articular affection in ques- 
tion is developed at a comparatively early epoch of the sclerosis of 
the posterior columns, and at a time when motor incoiirdinntion in 
as yet null, or scarcely manifest. 

The clinical characters of our arthropathy are, besides, really 
special. Its sudden invasion, marked by the general tumefaction of 
tbe member ; the rapid alterations of the articular surfaces ; finally, 
its appearance at, as it were, a determinate epoch of tlie spinal 
. disease with which it is connected, constitute so many peculiarities 
which are, if I err not, found together in no other articular affec- 
ioD. 

But hero is a more direct argument. Holding as we did fhat 

' CansUtfi ' Jahrcaberichi; iSCS-iSiSg, a Bd., p. 391. 
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the arthropathy in question is a trophic lesion consecutive on the 
disease of the spinal cord^ we yet could not think of connecting it 
'frith any of the common alterations of progressive locomotor ataxia 
— with sclerosis of the posterior columns^ posterior spinal menin- 
gitis^ or atrophy of the posterior roots of the spinal nerves. On the 
•other hand^ a minute examination of many cases had taught us that 
it was impossible to invoke a lesion of the peripheral nerves. It is 
in the grey matter of the anteriQr cornua of the cord that the start- 
ing point of this curious complication of the ataxia is to be found 
according to our belief.* It is not very rare to find the spinal grey 
matter affected in locomotor ataxia ; but the lesion is then generally 
found in the posterior cornua. Now, it was quite different in two 
cases of locomotor ataxia, complicated with arthropathy, in which a 
careful examination of the cord has been made ; the anterior cornua 
were, in both cases, remarkably wasted and deformed, and a certain 
number of the great nerve-cells, those of the external group es- 
fipecially, had decreased in size, or even disappeared altogether 
without leaving any vestiges. The alteration, besides, showed itself 
exclusively in the anterior comu corresponding to the side on which 
the articular lesion was situated (fig. 6). It affected the cervical 
region, in the first case, where the arthropathy occupied the shoulder; 
it was observed, a little above the lumbar region, in the second case 
which presented an example of arthropathy of the knee. Above 
and below these points, the grey matter of the anterior cornua ap* 
peared to be exempt from alteration. 

It may be asked whether this alteration of one of the anterior 
cornua of the cord, which microscopical examination reveals, may 
not be a result of the functional inertia to which the corresponding 
member has been condemned on account of the articular lesion. This 
hypothesis must be rejected because, on the one hand, in both of 
our cases, the members affected by the arthropathies had preserved to 
a great degree their freedom of motion ,- and, on the other hand, the 
lesion of the grey matter differed essentially here from that which is 
produced after the amputation of a member, or the section of the 
nerves supplying it. 

Erom what precedes, I hope to have made it appear at least 

^ See Charcot et Joffroy, " Note sur une lesion de la substance grise de la 
moelle cpini^re, observ^e dans un cas d'arthropathie li6e k Tataxie locomotrice 
progressive," * Archives de Physiologic,' t. iii, p. 306, 1870. 
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highly probable that the inflammatory process, first developed in the 
posterior columns, by gradoaUy extending to certain regions of the 
anterior comoa of the grey matter was able to occasion the develop- 
ment of the articolar affection in our two patients. If the results 
obtained in these two cases are confirmed by new observations, we 
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Pie. 6. — A, flight anterior coma. A\ Left anterior coma. B^ Posterior 
grey commissare and central canal. C, Anterior median fissare. a a'. An- 
terior external cell-group, b V^ Anterior internal cell-group. </, Right 
posterior external cell-group. The corresponding left group («) is almosi 
altogether absent. 

should be naturally led to admit that arthritic affections connected with 
myelitis, and those observed to follow on cerebral softening, are Uke- 
wise due to the invasion of the same regions of the grey matter of 
the spinal cord. In cases of brain-softening, the descending sclerosis 
of one of the lateral columns of the cord might be considered as the 
starting point of the diffusion of inflammatory work. 

MM. Patruban,! Eemak,* and quite recently, Herr Rosenthal,* 
have observed in progressive muscular atrophy^ arthropathies which* 
by their clinical characters are closely allied with those of ataxic-, 
patients. This is nothing surprising, if we remember that a pri- 
mary or secondary irritative lesion of the nerve- cells of the anterior 
comua of the spinal grey matter appears, in the majority of cases, to 



1 Patruban, ' Zeitschrift fiir prakt. Heilkunde,' 1862, No. i. 
^ Remak, ' Allgemeine medizinische central Zeitung/ March, 1863, 20 st. 
' Rosenthal, ^Lehrbuch der NerYenkrankheiten,* p. 571. Wien, 1870.. 
See also Benedikt, ' Elektrotherapie,' t. ii, p. 384. 
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be the starting-point of the amyotrophy which, in clinical practice, 
is usually designated by the name of progressive muscular atrophy. 

For to-day, gentlemen, I shall stop here in this investigation, 
which I expect to bring to a conclusion at our next conference. 



LECTURE IV. 

NUTRITIVE DISORDERS CONSECUTIVE ON LESIONS OF THE 
BRAIN AND SPINAL CORD. (CONCLUSION.) AFFECTIONS 
OF THE VISCERA. THEORETICAL OBSERVATIONS. 

-SumiART. — Vuceral hi/per(Bmia and ecchymoses consecutive on expe- 
rimental lesions of different portions of the encepAalon, and on 
intra-encepAalic hctmorrhage. Eotpefiments of Schiff and 
Brown-Sequard : personal observations. Thtse lesions seem to 
depend on vaso-motar paralysis : they should form a separate 
category. Opinion of Schroeder van der Kolky relative to the 
relations alleged to exist between certain lesions of the ence- 
phalon and different forms of pneumonia, and pulmonary tuber- 
culisation. Hemorrhage of the supra-renal capsules in mye^ 
litis. Nephritis and cystitis consecutive on irritative spinal 
affections of sudden invasion, whether traumatic or spontaneous. 
Rapid alteration of the urine under these circumstances ; often 
remarked contemporaneously with the development of eschars in 
the sacral region; its connection with lesions of the urinary pas- 
sages which are due to direct influence of the nervous system. 
Theory of the production of nutritive disorders consecutive on 
lesions of the nervous system. Insufficiency of our present 
knowledge, with respect to this question. Paralysis of the 
vaso-motor nerves; consecutive hyperemia; trophic disorders 
not produced. Exceptions to the rule. Irritation of the vaso* 
motor nerves : the consequent ischamia seems to have no marked 
influence on local nutrition. Dilator and secretor nerves: 
researches of Ludwig and Claude Bernard ; analogies between 
these two orders of nerves. Theoretical application of trophic 
nerves, Samuel's hypothesis. Exposition, Criticisms, Con- 
clusion, 

Gentlemen, — The reverberation of lesions of the nervons system is 
not felt only in the peripheral parts, in the skin, bones, and uiusdes. 
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the viscera themselves may also be inflaenced by these lesions*. 
It is known that certain alterations of the encephalon, especially 
those which affect the optic thalamic the corpora striata, and par* 
ticolarly the different parts of the isthmas, whether caused experi- 
mentally, or spontaneously produced, are occasionally followed by 
the manifestation of certain visceral lesions. 

Thus in some experiments made by Professor Schiff^ and by Brown- 
Sequard^ there frequently supervened in the lungs, stomach, or 
kidneys, either simple hypersemia or real ecchymoses, consequent on. 
traumatic irritation of the optic thalami, corpora striata, pona 
Varolii, and bulbus rachidicus, &c. Again, nothing is more com- 
mon, as I have shown, than to find in man, in cases of apoplexy 
symptomatic of cerebral softening, but especially in cases of intra- 
encephalic hsemorrhage in foci, patches of congestion and real 
ecchymoses on the pleurae, the endocardium, and the mucous mem- 
brane of the stomach.^ 

What is the reason of these singular alterations ? Professor Schiff 
does not hesitate to look on them as being simply the effects of th& 
paralysis of the vaso-motor nerves. 

I am very much inclined, for my part, to believe that the patho- 
genic process is here more complex. Nevertheless, the direct influ- 
ence, so to speak, of neuro-paralytic hyperemia on the development of 
ecchymoses, in apoplectic patients, seems well established by the 
following case which I communicated to the Society de Biologief 
in 1868. 

A female in La Salpetriere was struck with apoplexy, followed by 
hemiplegia of the left side, and succumbed a few days after. The 
paralysed members had presented a comparatively considerable in- 
crease of temperature. At the autopsy, we discovered in the right 
hemisphere a recent hsemorrhagic focus, occupying the corpus stri- 
atum. The epicranial aponeurosis presented on the left, or hemi- 
plegic side, a wine-red colour, and, here and there, spots or 
ecchymosis. ^ 

The abnormal colour and the ecchymoses stopped suddenly at' 
the median line. The right half of the epicranium had pre- 

1 Scbiff, 'Gazette Hebdomadaire/ t. i, p. 438. 'Lezioni di Eiziologia> 
sperimentale sul sjstenia nervoso encefalico/ pp. 287, 397, 373. Firenze,, 
1866. 'Le90DS sur la Phyaiologie de la Digestion/ t. ii, p. 433. rioreucc^ 
1867. 

3 ' Societe de Biologie/ 1870. 

' 'Comptes Rcndus de la Societe de Biologie,* 19 Julo, 1869. Paris, 1870.1 
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served its customary pallor : no traces of ecchjmosis were to be 
found. Spots of ecciiymosis were observed in the substance of the 
pleuTfe, of the endocardium, and of the mucous membrane of the 
stomach.' 

However it be, the visceral lesions in question differ by important 
characteristics from the affections which form the principal object of 
our studies. Those are congestions and eccfaymoses, as we have 
said; the symptoms of inflammation are never superadded without 
the intervention of some accessory cause, a thing altogether unneces- 
sary, as you are aware, in cases of common trophic lesions. We have 
consequently grounds for placing in a separate category, at least tem- 
porarily, the congestions and eccliymoses which make their appear- 
ance consecutively on lesions of diil'erent parts of the encephalon. 

Again, some authors, Schroeder van tier Kolk amongst others, 
consider that the different forms of pneumonia, and even of pulmonary 
tuberculisation, which frequently supervene in the course of certaia 
encephalic affections, depend, in such circumstances, on the influence 
oF lesions of the brain and medulla oblongata u^on the lungs. But 
it must be acknowledged that the cases npon which the alleged- 
connection rests are not yet sulUciently convincing.^ 

■ 'Comples Reodua de la Socictc ilc BJolt^ie,' ann^c 1868. Paris, i86g, 
p. 113. 

' Ecbroeder van der Kolk. "Atrophy of the brain," Sfdenham Society, 
l96l. Tbe author dwells on tbe Tact tliat, accordinj^ to the statistics published 
in bis Treatise oo tbe Spinal Cord, all tbs epileplic patients whose tongues 
were bitten, succumbed in consequence of phthisis, pneumonin, or marasmns. 
He adds that, Bccording to Duraacl- Fardel, patients attacked by braiD-sorteaing 
almost always die of a pulmonary afTcction, and he qnot<?3 £ngel's stalistics- 
which support this view ('Prsger Vierteljaliajchr.,' tii Jalirp., Bd. iii). He 
reten to the experiments, now of old date, in which Scbiff believed be saw, 
in the rabbit, tubercles (?) developed in the upper lobe of tbe lung after the 
aeclionof the ganglion of the pne'imogaslric nerve (' Wunderlich's Arcbiv,' 
6 Jftlir., 8 heft, pp, 769 et scq.), aad finally points out that, among tbe observa- 
tiom collected by Brown-Sequard in bis " Kecberches sui la Physiologic de la- 
protuberance aunulaire" (' Journal de la Pbysiologie,' I. i), there are a certain' 
number where pbthbis and pneamonia occasioned death. Cmveilbier, Audral, 
aud Pionj had long since noted the predominant part which, according to them, 
acute pneumonia plays iu the issue of apoplexies determined by cerebral 
softcnin<; or hsmorrbage. 

According to the observations which I have collected at La Salpctriere, 
lobular or lobar inHammatioas of tbe lungs would be less frequent, under the 
circumstances, tban llieac {iliysicianB seem to believe. 
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Spinal lesions, as well as lesions of the encephalon^ may be fol- 
lowed by the production of visceral ecchymoses. It will suffice for 
me to remind you that if the lumbar cord be wounded with a punc- 
turing instrument, in a guinea-pig, effusion of blood into the supra- 
renal capsules occasionally follows.^ It seems right to recall this 
experiment of Brown-S^quard, because human pathology supplies 
us with analogous facts. Quite recently my friend Dr. Bouchard 
has told me of a case of acute myelitis, observed in Professor 
B^hier's wards, and promptly terminating in death. At the autopsy, 
besides the lesions of partial myelitis, the existence of recent hemor- 
rhagic foci were discerned in the substance of the supra-renal cap- 
sules. 

But, I repeat, congestive and ecchymotic lesions appear to form 
a separate order. On the other hand, the affections of the kidneys 
and of the bladder, to which I wish now to call your attention, are, 
by the general bearing of their characteristics, allied to the group 
of trophic lesions, properly so called. 

You are aware thSt nephritis and cystitis are very common com- 
plications of irritative spinal sSTections, of sudden invasion, whether 
they be of traumatic origin, or spontaneously developed. 

It has been long recognised that, after fracture of the vertebral 
column with consecutive lesion of the spinal cord, the urine fre- 
quently undergoes rapid alteration. Dupuytren pointed out, as you 
may recollect, that in such circumstances the catheter left in the 
bladder to guard against retention of urine, became rapidly coated 
with a calcareous incrustation.^ But it was Brodie especially, who 
called attention to the characters presented by the urine in the case 
of persons stricken with traumatic paraplegia.^ On the eighth, on 
the third, and on the second day, he has observed the urine become 
alkaline, and exhale a foetid ammoniacal odour, at the moment of 
emission. Soon afterwards, it contained blood-clots, muco-pus, 
deposits of ammoniaco-magnesian phosphates. It would, in fact, be 
easy to gather from authors a very great number of cases in which 
the urine-changes, noticed by Brodie, have occurred in the first days 
following on paraplegia, determined by fracture of the vertebral 

1 Brown-Sequard, '* Influence d'une partie de la moclle 6pinicre sur lea 
capsules surreuales/' 'Comptes Kendus de ia Societo de Biologic,* 1851, t. iii, 
p. 146. 

' Ollivier (d* Angers), lac, cii.^ t. i, p. 37a. 

' Brodie, ' Medico-Chirurg. Transactions,' toe, eii. 
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colnmn.' At the autopsy, in such cases, more or less advanced 
lesions of purulent Dephro-cystitis are found.* 

But traumatic lesions of this kind are, in general, little suited to 
illustrate clearly the relations which exist between inflammation 
of the urinary passages and alterations of the spinal cord. For it can 
ftlways be supposed, if strictly considered, that a fait or concussion 
violent enough to produce fracture of the spine, may have determined 
the vesico-renal lesions by the same shock. 

It is otherwise when we have to deal with an affection, sponta- 
neously developed in the spinal cord, or with a wound determined in 
this organ by the blow of some sharp weapon. Now, even in 
cases of this kind, it is common to find, a short time after the 
invasion of the paralytic phenomena, a more or less marked modi- 
fication in the constitution of the urine, connected with nepliro- 
vesical alterations, not unfrequently of a serious character. I shall 
confine myself to mentioning, by way of esample, the following 
facts. 

In one case, previously described, of hemiparaplegia caused by 
a knife-stab the urine became alkaline on the third day, and soon 
after mnco-puruleut. Death occurred on the thirteenth day. 

At the autopsy, very evident inflammatory lesions were found in 
the kidneys, ureters, and bladder.^ In an analogous case, reported 
by M. Brown- Sequard, on the authority of Dr. Maunder,* the 
urine was likewise found to be alkaline, a very short time after the 
accident. Cases of this kind are very interesting inasmuch as they 
«how that a unilateral and very circumscribed lesion of the cord 
suffices to determine a more or leas grave and generalised affection 
of the urinary passages. 

Alike in spontaneous acul£ myelitis, of sudden invasion, and in 
hnmatomyelia, is the appearance of ammoniacal, sanguineous, and 
muco-pnrnlent urine a fact of frequent occurrence, soon after the 
manifestation of paralytic symptoms. Thus the urine was already 
greatly altered on the fifth day, in the case of acute myelitis, which 

' See Slanlej, ist case. Urine slrongl; amtnotiiacnl ou tlie Sftli daj ; 
2iid cue, atnmoniacal urine on the fourtli daj. ' Loudon Medico-Cliiturg. 
Tnaa,' t. XTiii, p. i. Jeffreys: urine Bmmouiocal and sapgiuDeous, the 
Kventb day (Olhvier, d'Acgers, !oc. ci/., t. i, p. 311). 

■ JJolendriiiski, "Bnicb des Ziveitca LendenwirbcU," Litngcabeck'n 
'AwhJT,' li Bd., 1869, p. 859. 

> Cise of W. Midler, ace an/e, ' Third Lecture.* p. 86. 
PLjsiologie,' I. vi, p. 15J, 1863. 
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we have qaoted from Dr. Duckworth;^ on the sixth day^ in that 
given by M. Joffroy.^ It was ammoniacal the fourth day^ in 
Dr. Guirs patient ; ^ sanguineous the thirds and purulent the ninths 
in a case recorded by Herr Mannkopf.^ 

In the cade of heematomyelia^ recorded by M. Duriau/ the 
urine was ammoniacal and contained blood-clots the fourth day ; it 
presented the same character the sixth day and became gradually 
purulent in a case reported by OUivier (d^ Angers) on the authority 
of Monod.^ In this instance^ there was hemiparaplegia^ consecutive 
on the presence of a hasmorrhagic focus occupying a lateral half o£ 
the spinal cord. You will find^ in the work of M. Bayer^ th& 
description of lesions^ frequently grave, affecting the kidneys^ the 
renal pelves, and the bladder, to which these changes in the urine 
should be attributed.^ 

Many of the observations, just cited, contain an item of informa- 
tion the importance of which cannot escape your notice. It is 
mentioned that the urine which until then was normal became, as I 
have said, ammoniacal, sanguineous, or muco-purulent, at the very 
time when eschars were being developed on the sacral region, and 
when the electrical contractility was beginning to grow feeble in. 
the paralysed muscles.^ 

How are we to understand so rapid a development of the in- 

» See ante, ' Third Lecture/ p. 88. 
' Idem, p. 88. 
' Idem, p. 87. 

* 'Berliner Klin. Wocbenscbrift/ t. i. No. i, 1864. 
» ' Third Lecture/ p. 88. 

• OUivier (d*Anj»ers), loc, cU., t. ii, p. 177. 

^ Rajer, * Traite des maladies des reins/ t. i, p. 530 et seq. ** According 
to my observations/' Kajrer writes, " in the diseases of the spinal cord, wheui 
the urine contained in the bladder is alkaline, it is so, not because of a decom- 
position difDcult to be explained without atmospheric contact, and in a sAorf 
space 0/ timet but rather by a vice of renal secretion which should be attributed,, 
in most cases, to an inflammatory irritation of these organs** 

As regards the description of alterations in the urinary passages, consecutive 
on acute affections of the spinal cord, consult, Engelken, toe. cit., p. 12.. 
Mannkopf, 'Bericht iiber die Yersammlung zu llannover,* p. 259; and 'Berlin. 
Klin. Woch./ t. i. Compare, Rosenstein, ' Nicrcnkrankheiten,' 2 Ed., p. 287. 
Berlin, 1870. 

^ OUivier (d'Angers) had already remarked that, in traumatic paraplegia,, 
when the urine alters at an early period the eschars are found to form rapidly 
in the sacral region. Loe. cit., t. ii, p. 37. 
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mktor; lesions of the arinary passages after acule affections, 
spontaneous or traumatic, of the spinal cord ? Manifestly, the 
paralytic retention of the urine cannot here be pleaded, at least not 
as the sole, nor even as the predominant, pathogenic element. 
Neither is it possible to attach great weight to the opinion ' which 
would attribute the urine-changes, in such circumstances, to the 
introduction of unclean catheter?, carrying vibriones. In point of 
fact, the introduction of vibriones into the bladder could only be a 
chance occurrence, whilst the appearance of ammoniacal, san- 
guineous, and purulent urine, in the course of acute myelitis is, 
like the production of eschars, what may be termed a regular 
fact. 

The notorious insufficiency of the pathogenic conditions just 
enumerated, renders it at least highly probable that there is a direct 
action of the nervous system engaged in the production of the 
alTection of the urinary passages which we are considering. The 
cause of this affection, as of the other trophic lesions which often 
show themselves at the same time, would therefore be the irritation 
of certain portions of the spinal centre, and more particularly, no 
^onbt, of the grey substance. 

Theoretical Tortion. 

Gentlemen, — In the foregoing series of studies, we have often 
had occasion to acknowledge that the development of the trophic 
disorders, ensuing after lesions of the nervous system, is not in 
general (contrary to a wide-spread opinion) the consequence of 
absence of action of different parts of that system. Far from that, 
these affections would result, in our view, from the irritation set 
ttp, under certain conditions, either in the peripheral nerves or in 
the nervous centres themselves. Thus, we find ourselves possessing 
a view, whicli is of primary importance to the pathologist, and yon, 
without further explanation, can readily divine the practical deduc- 
tions to which it may guide us, 

But it must next be acknowledged that this wholly empirical 
notion marks only the first step taken towards the scientific know- 
ledge of the phenomena, which observation has allowed us to esta- 
blish. Tor, if we know the mode of initial alteration and its seat as 

' Traube, ' Munk, Berliner Kliu. Wocbciiicli.,' p. 19, 1864. 
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well^ there remtdns yet to be determined^ in the first place, the 
means by which this lesion reacts upon the peripheral parts. 

Evidently, this reaction is produced by means of the nerves, but 
that also, from a theoretical point of view, is an insufficient datum. 
It is necessary to endeavour to be more precise, and to seek what is 
the element, in that physiologically complex totality called a nerve, 
by which the transmission is operated, and also the mechanism of 
this transmission. 

I approach the question just raised, with an almost absolute 
certainty of not being able to answer it by rigorous arguments. 
Perhaps, I should have avoided it, desirous of not wasting your 
valuable time, if I were not convinced that it behoves us at least to 
show the inanity of a theory which professes to resolve it, and 
which to-day enjoys an almost uncontested sway. 

You are not unaware, gentlemen, of the considerable influence 
which has been attributed to the vaso-motor nerves in the explana- 
tion of pathological phenomena. I am far from wishing to ignore 
the fact that a goodly number of these phenomena do, indeed, 
directly depend either on the dilatation or on the contraction of the 
smaller vessels, determined by nervous influence. But in so far as 
the trophic disorders which form the object of our studies are con- 
cerned, I hope that it will not be difficult to show, from a brief 
examination, that the vaso-motor theory is altogether insufficient. 

In order to attain this aim, I am induced to remind you of some 
of the experimental facts which have unveiled the functions of these 
centrifugal nerves whose ultimate ramifications go to animate the 
muscular coat of the smaller vessels. I shall, in the first place, 
recall the phenomena noticed when these nerves have been para- 
lysed in consequence of complete section, for instance. 

Section of the vaso-motor nerves^ has the immediate efiect of 
producing a paralytic dilatation of the vessels to which they are dis- 
tributed. Hence results a state of hyperemia, termed neuro-para- 
Ij/tic, which has been especially well studied in cases of section of 
the great sympathetic nerve in the cervical region, but which is to 
be found with almost identical characters after a great number of 
lesions of the nervous centres or of the peripheral nerves. The 
consequences of this hypersemia are, from our point of view, par- 

> For the physiology and pathology of the vaso-motor nerves, consult, 
Vulpian, "Le9on8 sur I'appareil vaso-moteur," receuillies par C. Carviilc, 
Paris, 1875 {No(e lo the second edition). 
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tMokrly worthy of interest. Yoa know fliat the part answering to 
thf divided nerve, presents a relative elevation of temperature, which 
appears solely to result from the afflux of a greater qnantity of 
blood. You know that throughout t!ie whole extent of the hyper- 
tctnic territory an exaltation seems also to ensue of all the vital 
properties of every element and every tissue. At least, the sen- 
Bitire as well as the motor nerves, and the muscles themselves become 
more excitable,' and the latter preserve, longer than is nsual after 
death has occurred, their proper contractility.' Nevertheless, in 
flpite of these new conditions, — and this is a point which requires to 
beset promincDtly forth, — the accomplishment of the intimate acts 
of nutrition appears to be modilied in nothing essential. Thus, in 
the experiments of M. Oilier*, agreeing in that respect with those of 
M, Claude Bernard, there is not found to supervene, in young animals 
after section of the great sympathetic in the neck, either an ac- 
celeration or au exaggeration in the growth of the parts of tlie 
face, even when subjected for mouths to neuro-paralytic hypera;mia. 
Nor does it appear that this hypenemia, however intense or prolonged 
it may be, has ever the effect, save under exceptional circumstances 
to be hereafter mentioned, of determining by itself the development 
of inflammatory action. .-Vnd if the experimenter intervenes and 
applies agents capable of provoking inflammation, the morbid pro- 
cess determined by this influence goes through its course in the 
hypenemic parts as if under normal conditions ; it ofi'era no special 
characters, except, indeed, that the injured parts tend to heal with 
greater promptness. 

It is true that, in reference to the latiter points, M. SchilT pro- 
fesses a very different opinion. He aflirms, in fact, that changes of 
nutrition originate in the hypenemic parts, in cases of vaso-motor 
paralysis, under the influence of the slightest local mechanical 
irritant,* and that inflammation here readily takes on a destructive 
chamcter.^ But upon this subject he is in direct opposition to 
MM. Snellen, Virchow« and 0. "Weber.T 

' Brown -Scquard, ' Lectures on Pbjsiology and Pathologj,' Pliilajelpliia, 
i860, p. 1457- 

' Brown-Scquard, loe. cil. Josc|iL, in ' Centralblntt,' 1871, No. 46. 

' Oilier, 'Journal de la Phjsiologie,' t. vi, p. ro8. 

' Schjff, "Phjsiologie de la digestion.' p. 335, t. i. 'LMioni di Fisiologia,' 
Finmze, 1866, p. 35. ' Schiff, ■ DigeBtion," t. ii, p. 413. 

■ Virchow, ' C*ll-patholopie,' 4 ed., p. 158, 

• 0. Weber, ' Centrsllil^tt." 1864, p. 148. 
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In a recent experiment, besides, Ilerr Sinitziu states Uiat al 
extirpation of the superior cervical ganglion on one side, the introduc- 
tion of a slender piece of glass into the cornea of the same side caused 
merely a very slight intlammatory reaction, sometimes scarcely notice- 
able ; whilst on the opposite side, in the selfsame animal, its introdnc- 
tion caused, on the contrary, a most active inflammation with purulent 
infiltration of the cornea, iritis, panophthalmia, Sc' M. Claude 
13ernard, indeed, long since pointed out that ablation of the supe- 
rior cervical ganglion appears to retard the manifestation of the 
nutritive disorders occasionally determined in the eye by section of 
the fifth pair of nerves,^ and Herr Sinitzin has arrived at the samoj 
results in his experiments. 

From this you may perceive that, contrary to the opinion 
Professor Schifl", neuro-paralytic hyperajmia does not create in thej 
parts it occupies, a peculiar predisposition to the production 
-trophic derangement. It would even seem that these parts i 
belter able to resist the action of disorganising causes and that atij 
disorder set up there is more speedily repaired than elsewhere. 

In man, so far as this question is concerned, little difi'erence is to 
be found occurring, from what is observed in animals. At all events, 
lieu ro- paralytic hypersemia has been seen to persist for a long period 
in parts of the body, as for instance in the face, without any nutri- 
tive disorder ever supervening, M. Perroudhas collected a certain 
number of cases of this kind, in a memoir read in 1SG4', before the 
Medical Society of Lyons, It suffices, indeed, to glance at the 
numerous works which, of late years, have been published upon 
Anffivneurosea to perceive that nutritive disorders are a rather rare 
accompaniment of neuro-paralytic hyperemia. A new argument may, 
perhaps, be added in support of the thesis which we uphold. It is 
this : The elevation of temperature, tested by means of a thermo- 
meter, is, we have said, a phenomenon indissolubly linked with the 
existence of partial hjpertemias of neuro-paralytic origin. This 
local hyperthermia should necessarily exist in parts presenting the 
trophic derangements we have described, if these were really depen- 
dent on a neuro-paralytic cause. Now, that docs not happen, as a 
general fact. If a marked elevation of temperature has been many 
times observed in those regions of the body where an eruption of 

' Siniliiii, * Central blatt,' i8;i, p. i6i. 

* Claude BeroaTil, ' Syslttnc Nerveux,' t. ii, p. 65, 18C5. 
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., consecutive on neuralgia, or neuritis had developed;^ on tbe 
other hand it may be said that irritative lesions of the peripheral nerves, 
in the conditions when they usually determine trophic disorders, 
appear to be accompanied rather by a lowering of tbe thermal 
standard than by its elevation. This lowering has been observed 
at every period of the nerve-affection ; it has been noted near 
tbe commencement, 2 still oftener in the advanced stages.'^ When 
spinal lesions are concerned, it is true that occasionally the members 
subject to trophic troubles, rapid muscular atrophy, bullar eruptions, 
or eschars, exhibit a more or less marked elevation of temperature.* 
But at other times, perhaps in the majority of instances, this phenom- 
enon is absent ; thus it is absent in partial myelitis,' and in infantile 
paralysis ;* — the same rule holds good for cases of slow evolution, 
such as, for instance, progressive muscular atrophy.' 

You observe, from what precedes, that the trophic disorders 
connected with irritative lesions of the nervous centres may, in a 
considerable number of cases at least, occur without that elevation 
of temperature which should, I repeat, be necessarily present in all 
cases, if they really originate in liyperffimia, consecutive on paralysis 
of the vBso-motor nerves. 

I Horner, quoted by 0. Wjss, 'Archiv der IlcUltunds,' 1871. Sec note to 
?■ 5^3- Charcor, * Nevralgic Ju nccr cubital. £ruptioa du Zona sur lo Irajet du 
nerf sffeotc; examen tbermomtitriqiie.'Thise de Mougeot, Paria, 1867, |i. lot. 

' Folet, " CasdeContusioadu plexus bracliial.obserTe par M. Lonuclonguc," 
• Etude sur la temperature dea parties patalysces,' Paris, 1867, p. 7. 

* Hplchioson, loe. eil. Earle, ' Medico- Cliirurg, Trans.,' vol, vii, iSlfi, p. 
173. Yellowlj, id., t. iii. W. B. WoodmaEn, ia ' Sydenham Society's Trans- 
(Oiions.* Translation of Wunderlicb, 'On Temperature in Diseases,' p. 153. 
W. Mitebel, 'Injuries of Nerves,' Pbiladelphia, 187a, p. 175. In two cases 
of nerve-wounds with " glossy skin," tbe region occupied by the trophic 
lesiou was from one to two degrees warmer thui the corresponding region of 
[lie healthy limb. Eut above this point, the thermometer marked one degree 
lower than on llie healtliy limb. H. Tisoher, ' Ueber trophisclie Sliiniugen 
nach Nervenverletzungeu an den £itremltiitcn," in ' Berliner Elio, Wocli- 
cnschr.,*i87i. No, 13, The temperature of the limbs, on which the most varied 
trophic disorders occur, is, at first, higher than that of the healthy members, 
afterwards it is relatively lower ; but there are innny exceptions to this rale. 

' Levicr, " Cas d' lit m at my ^ lie," lac. cil. * Mannkoff, loc. eit. 

* Duohcnne (de Boulogne), loe. eit., 3rd edition, p. 398. 

' Landois und Mosler, in ' Berliuer Kliuiacb. Woohenachr.,' 1868, ». 45. 
For examples of depressed temperature supervening after spinal injory, see J. 
Hulcbinson; " Temperatuie, Ac, iifler crushing of the cervical spinal cord," 
'Lancet.'pp. 7r3, 747. 1875. (S.) 
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Hence it follows that neuro-paralytic hypercemia and the produc- 
tion of trophic derangements are, in ordinary conditions, phenomena 
independent of each other. But as we suggested, a little ago, 
there are circumstances in which, contrary to the usual rule, local 
nutrition may receive a serious blow from the mere fact that the part 
has been withdrawn from vaso-motor innervation. This happens, 
as experiments attest, when the whole organism has been subjected 
to potent debilitating causes. Thus, a vigorous animal has long had 
the great sympathetic nerve divided on one side of the neck ; 
nevertheless, no injury has been experienced in the parts corre- 
sponding to the distribution of the divided nerve. But let the animal 
fall sick, or be deprived of food, then the scene changes immedi- 
ately and we see, says M. Claude Bernard, inflammatory phenomena 
ensue in that side of the face which corresponds with the experi- 
mental section. On that side, even without the intervention of any 
external agent whatever, the conjunctiva and the pituitary mem- 
brane rapidly begin to suppurate.^ 

It is legitimate to suppose that the animals in which Professor 
Schiflf saw trophic lesions supervene, consecutively on neuro-paralytic 
hypersemia, under the influence of the slightest mechanical irritation, 
had been suffering from the debilitating conditions noticed by M. 
Claude Bernard. In man, the same concurrence of circumstances 
ought necessarily to determine effects analogous to those observed in 
animals, and we may, indeed, question whether some of our trophic 
derangements are not really produced in this manner. Such is, 
perhaps, the case as regards the acute bed -sore of apoplectic 
patients. Here, in fact, the general condition is most unfavourable, 
and tlie gluteal eschar occupies precisely that side of the body which, 
on account of the motor paralysis, presents a relative elevation of 
temperature, evidently connected with vaso-motor hyperjemia.'-^ 

However it be, this pathogenic interpretation can have but a 
very restricted application, for acute bed-sore arising from lesion 
of the nervous centres may appear in many cases, after hemi- 
lateral lesions of the spinal cord for example,^ on parts of the 
body where the vaso-motor innervation is not visibly affected and 
apart from every symptom indicative of great depression of the 
organism. 

* Claude Bernard, * Physiologie du Systcme Nerveux/ t. ii, p. 535, Paris, 
1858. * Medical Times and Gazette,' p. 79, t. ii, 1861. 
' See anie^ Third Lecture, p. 'j6. 3 Ibid. p. 87. 
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Wc have now to enquire whether the irritation of the vaso-motor 
nerres can account for the phenomena which are not explained by 
tlic pardysis of the snine nerves. Let us lirst take experimental 
irritation. Partial ischtemia, of a more or less intense character, is 
the most prominent result of this irritation : it may be carriet) so 
far that not even a drop of blood flows on pricking the skin.' The 
parts, in which vascular spasm thus impedes the circulation, grow 
pale and cold; their vital activity decreases ; the eicitabihty of the 
muscles and of the nerves fall? below the normal standard.- It is 
natural to think that grave nutritive lesions, tending to necrobiosis 
or to sphacelus, should necessarily result from the prolongation of 
such a state. But it is important to observe that this is commonly 
a question of a temporary plienomenon, lasting at longest for a few 
hours only. For by the very fact of the prolongation of the irri- 
tation the action of the nerve seems to exhaust itself, and hyperse- 
raia, generally, soon follows on auiemia.' However, by reproducing, 
at short intervals, the irritation of the vaao-motor nerves, it is pos- 
sible to cause the ischa:mic state to predominate for a certain time. 
Still I do not believe that aTiy trophic lesion would be ever experi- 
vuentally produced, by this methoil. Herr 0. Weber who, by means 
of an ingenious apparatus, says he has kept up, for nearly a week, irri- 
tation of the cervical sympathetic nerve, of a permanent character, so 
to speak, and marked by a thermal decrease of 2° C, has not seen 
the slightest trace of nutritive trouble supervening iu the corre- 
sponding side of the face.' Cases connected with human pathology 
yield the same testimony. Thus it is not rare to lind, in certain 
cases of aiiffioHeurosrs, amongst hysterical patients for example, 
a very intense and very persistent partial ischiemia ; yet trophic 
troubles never show themselves, under such circumstances.'' As to 
the instances of spontaneous gangrene, which have been attributed 
to vascular spasm they would not have, to judge from my own 
observations, the signification assigned them ; for, iu all cases of this 
kind which I have happened to meet with, I have found the 

' Brown. S^qnard, 'Course of lectures,' &c., p. 147, PfailadelpLia. 

' Brown-Sequard, loe. eil., p. 141. 

" WsllBr. "Proc. Royal Society, London,' Vol. li, 1860-73. p. 89 ct i<:i\. 

• 0. Weber, ' CcnlralbUtt." No. 10, 1864, p. 147. 

* Li^cois, 'Sociutc de Biologic,' 1859, p. 374. Cbaroot, in 'MuBTcmtiit 
., Ufdical,' No9. 35, z6, ire turie ; No. 1. nouvelle sijrie. 1B73. 
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calibre of the vessel occladed by an alteration of the arterial walls 
or obstracted by a thrombus.^ 

From the foregoing observations you perceive that it is neither 
to a paralytic nor to an irritative affection of the vaso-motor nerves, 
properly bo called^ that we should attribute the trophic disorders 
which supervene in consequence of lesions of the nervous system. 

Physiological experimentsi in these latter years, have revealed 
the existence of centrifugal nervous filaments, the irritation of which 
lias the effect of determining dilatation of the blood-vessels, and 
•consequently hypersemia of the region to which these nerves are 
•distributed. 

Whilst irritation of the common vaso-motor nerves produces is- 
^jhsemia, irritation of the dilator nerves determines, on the contrary, 
a more or less intense hypersemia. The chorda tympani may be con- 
sidered, at the present moment, as the prototype of dilator nerves* 
But nerves endowed with similar properties exist in the face,^ in 
the penis,'* and in the •abdomen.* There are probably others in 
•existence also in many parts of the body. 

We are far from possessing a certain knowledge of the mode of 
action of these nerves. According to the hypothesis adopted by M.« 
Claude Bernard, this is how we should explain the remarkable 
afflux of arterial blood which takes place in the submaxillary gland, 
nnder the influence of the chorda tympani. In the opinion of that 
eminent physiologist, the irritation of this nerve is transmitted to 
the little ganglionic masses which are distributed in great numbers 
on the intra-glandular extremities of the nerve. These would, in 
their turn, react by a sort of nervous interference^ on the nerve- 
filaments of the great sympathetic or vaso-constrictor, and paralyse 
their action. Thus the chorda tympani, and the same doubtless 
should be said of all the other dilator nerves, would play the part 
of a check nerve in relation to the vaso- motors. Hence, as you 
«ee, the result of the action of the dilator nerves would, according 

1 See the Thesis of M. Benni, 'Recherches sur quelques points de la 
gangrene spontan^e/ Paris, 1867. Obs. v, xi, xvii. 

2 Claude Bernard, 'Revue Scientifique,* t. ii, 2 scrie, 1872. Schiff, 'Di- 
gestion,* t. i, p. 252. 

' Erector nerves of Eckhardt, * Beitrage zur Anat. uud Phjs.,' t. ii. Loveny 
* Bericht der Sachs. Ges.,' 1866. 
* Claude Bernard, loc, cit, 
' Claude Bernard, loc, cit,i p. 120^. 
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to this theory, be simply vaso-motor paralysis.' Now, if it be trae 
tliat vaso-motor imralysis, even when carried very far, as happens 

' For B clinicil illustralion in tbe Lumati subject of the physiological theory, 
see " Note eat la Paraljaie vaso-motrice ^iiai-'raliEce (lea membrcs siipericurs," 
parleDr. Si(;ersDn{PubHaitioiisdu ' Prog riia Medical '), 1874, Adrien Delaliaje, 
Paris ; or Translation by Dr. Barnard Ellis, New York. 

The foUowipg are some of the principal features of this cose, to which Dr. 
Duchenne (de Boulogne) invited the writer's attention, and which, at the 
request of that emineut physician, waa made the subject of a detailed atudy, 
from pathological and physiological aland-poinls. The extract ia taken from 
Dr. Barnard Ellis's translation : 

" Hiitorf.— The patient C — , aged 50, a copper.trimmer by trade, is a man 
of robust coustitntion, and florid complexion, who has hitherto enjoyed excel- 
lent health. He has had neither cough, nor colic, nor any of the symptoms 
usually asaigDcd to copper- poisoning, whether the heart, the respiratory, or the 
digestive organs, be considered. The hands, nhtch arc in an ahDormal condi- 
tion, preaent no lesion except the cicatrix of au old whitlow on the left fore- 
finger, lie came to he treated for impotence, and that, at first, was all he 
complained of ; hut other phenomena were soon discovered, aonie of whieli 
were traced back several years. By careful questiouiiig the following facts 
were elicited. In 1873 he was awaie of a weaknesa in the arms and legs, but 
most especially in the knees. This sensation, liowever, neither became localised 
nor remained constant; it seemed to flit through all hia members. In 1873, 
he noticed that it predominated in the left knee. This uneasy aensation, which 
gave no pain, and was transient, seemed to ascend along the leg from the calf 
to the thigh ; and the proof that it was not merely a subjective scusation 
lies in the fact that tlie weakness of the leg increaaed so much at times that 
he was obliged to tit down. He usually recovered, however, in a few minutes, 
and was able to go about his work as before. No aggravation of his symptoms 
occurred when he walked out ; on the contrary, the exercise did him good, aud 
after a brisk walk of half an hour he felt a marked sensation of pleasurable 
ease. 

This disorder, as we see, was intermittent, showing Itself after intervals of 
oomparativc health. In January last (1874), however, he was attacked, in a 
more endnring manner, in both upper and lower extremitiea, — tlic feeling of 
debility being greatest in the left arm and right leg. So much was he enfeebled 
that, whereas when formerly attacked he could lift a weight of about two or 
three pounds, he became at this time unable even to keep his forearm flexed on 
his arm, Hepreaerved the poircr of flexion, but not the power of maintaining it, 
as, ill a few seconds, the forearm would fall of its own weight. At tiiis stage, 
the muscular force of the hands, tested by the dynamometer of Dr. Ducheune 
(de Boulogne) was equivalent, on an average, to 43 kilogrammea, or 94'6 lbs. 

The colour of his hands had become a deep red, and thia florid flush ex- 
tended up the forearms, gradually diminishing in intenaity. Let na add that, 
notwitliitanding tbe vascular disturbance, there was nothing that could be re- 
ferred to the existence of acleroderma, to which there was some siiperGciat 
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for instance in cases of complete section of the vaso-raotor nerves, is 
not a cause of trophic disorders, the same rule must plainly hold 
tiood as regards the paralysis produced under the influence of the 
dilator nerves. I^ut, gentlemen, as you will see farther on, the 
mode of action of the dilator nerves may be considered from an 
altogether different point of view. 

resemblance. The patient complained of ^reat heat in the hands and fore- 
arms, and this increase of temperature was plainly perceptible to all who 
touched them ; and it is a very remarkable fact that their sensibility was so 
j^rcatly augmented, that everything he touched — instruments, wood, or paper — 
ai)f)cared to him as cold as ice. He was troubled with formication in the 
forearms, which increased to a painful degree when he rubbed his hands 
together as when washing them. Heat aggravated and cold diminished the 
pain, — facts of which he had become aware on using cold and warm water. 

As to the inferior extremities, they presented diiTcrcnt phenomena. There was, 
indeed, debility, as has been remarked, but the symptoms of the disease seem 
to have decussated. Whilst the left arm was the weaker, the right leg was 
tl»e more feeble. Instead of the liyperaisthcsia which we observed in the 
hands, there was a notable loss of sensibility in tiie right foot, so that he did 
not feel the ground when walking. This foot seemed to him asleep or be- 
numbed. There was, at times, slight formication in the right leg, but very 
little in the left. Nor was there a hypothermal condition here, as in the upper 
extremities. Although the temperature of the soles of his feet seemed normal 
to himself, during the daytime, it had been remarked that, when he was lying 
down and during the night, they were ice-cold to the touch. 

In the lumbar region, he had experienced an intense itchiness, as if he had 
been beaten with nettles. This unpleasant sensation was not constant, and had 
only appe<ircd five or six times in all, and then only in the morning and at night, 
when he was dressing or undressing find exposed to the cold air — phenomena 
occasionally present in the case of persons suffering from urticaria. There 
were no wheals perceptible. It is highly interesting to note that when this 
urtication made its appearance in the loins, the formication disappeared from 
the upper extremities. 

As there was reason to suspect the existence of ocular troubles, we interro- 
gated his memory and found that he had observed something like a mist before 
his eyes, especially at night. This disorder had, in fact, reached such a point 
in January, 1874, that he had given up attempting to read. On the left eye- 
ball, a harmless pterygium was remarked. Applying the ophthalmoscope. 
Professor Panas found that the fundus of the right eye was normal, whilst 
there was a very marked excavation of the papilla of the left eye, the fundus 
of which was slightly congested. 

Let us note in conclusion, that during the continuance of his ailment he 
complained of great thirst, and of unusual drowsiness after meals." 

This patient recovered under treatment by faradisation, as related in the 
treatise already mentioned (S.). 
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I voulil remind jou of tLe fuiiJameotal esperiments of Ludwig, 
relative to the Hifliience of certain nerves on tlie secretion of the sub- 
maxillary gland.' Notwithstanding the criticiBniB which have assailed 
the conclusions drawn from his experiments by this celehratec! phy- 
siologist, these conclusions do not appear to have been shaken. I 
have to request your permission to enter into some details in re- 
ference to this subject ; they are absolutely necessary for the object 
we have in view. 

When you irritate the peripheral end of the nerve proceeding to 
the submaxillary gland — a nerve supplied as we now know from the 
chorda tympani — the following phenomena are observed. A very 
abundant secretion of saliva is produced, — the quantity may be so 
lai^ thatj in a short space of time, tlic volume of saliva secreted 
shall greatly exceed the volume of the gland itself. Tliis fact demon- 
strates at the outset that we have not to deal here with a simple phe- 
nomenoii of excretion, or expulsion of previously secreted saliva. 

According to the views of Stilling and of Henle, which prevailed at 
the time Ludwig published his first investigations, one might be 
tempted to explain the phenomenon in question by admitting that 
the irritated glandular nerve acts upon the veins of the gland, caus- 
ing them to contract. The augmentatiou of the tension of the blood, 
consequent on the venous contraction, would, by this hypothesis, be 
the cause of the augmentation of the salivary secretion. But 
Xiudwig has shown that ligature of the veins, without concomitant 
irritation uf the glandular nerve, does not increase the secretion of 
ssUva. That secoTid hypothesis should, therefore, also be eliminated, 

Bnt perhaps the irritation of the glandular nerve 'which, as you 
are aware, has the effect of inducing dilatation of the arteries ma/ 
determine the secretion, simply because it momentarily augments 
the afflux of arterial blood into the gland? This argument is 
rendered invalid by an experiment, made by Ludwig, which shows 
that, daring irritation, the manometric pressure in Wharton's duct 
is superior to the pressure of the blood in the arterial conduits. 
Besides, the hypersecretion of saliva from irritation of the chorda 
tympani is still exhibited, after ligature of (he arteries supplying 
the gland — in the case of an animal killed by bleeding — or even in 

'. Ludwig, ' Mittli. der Zurich Naturforaol],,' 1851. ' Zcilsclir. fiir rat. Med.,' 
n. f. Bd- i. p. agS- ' Wiener Med. Woehenadir.,' iMo, x. No. 18. p. 483. 
See sbo the works published b; Ludwig in co-operaliou with Gccher, Ealui, and 
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the case of a head separated from the body. Let us also add this 
most remarkable fact^ namely^ the saliva and the venous blood 
which flow forth from the submaxillary gland, whilst the glandular 
nerve is being stimulated, present, as MM. Ludwig and Spiess^ have 
shown, a higher temperature than the arterial blood which passes 
into the gland .2 

Judging from the general bearing of these results, it appears evi- 
dent tliat the influence of the nervous system on the submaxillaiy 
secretion cannot be explained by the simple phenomena of vascular 
dilatation and constriction. We are induced to recognise in the 
glandular nerve a two-fold property, since, in addition to its 
influence over the vessels, the dilatation of which it determines, 
it also exerts an immediate action on those parts of the gland 
which accomplish the chemical act of secretion, or, in other 
words, upon the secreting cells. This influence of the nerve upon 
secretion seems, indeed, to be the fundamental fact, for it shows 
itself, in consequence of excitation, even when the effects of the 
concomitant dilatation are annihilated. As, on the other hand, it 
does not appear possible, experimentally, to suppress separately 
the sccretor action, leaving the dilator action alone persisting,^ it 
is legitimate to suppose that the latter depends on the former as a 
more or less direct consequence. 

We had, therefore, reason to inquire what might be the link 
of connection between the excitation of the secretor elements deter- 
mined by stimulation of the nerve, and the hyperaemia which 
follows that excitation. Several physiologists have thought that 
we have here to deal with an attraction which the secretor elements 

\ Ludwig und Spiess, * Silzungsber.,' d. v., Ak. Math. CI., 1857, ^^' ^*^» P» 

584. 

- In reference to this, see a Lecture of M. Vulpian, * Revue des Cours 
Scientifiques/ 3rd annee, 1865- 1866, p. 741. 

' By recent experiments, however, M. Heidenbain seems to liave been able 
to demonstrate tliut, in the chorda tjmpaui, different ncrve-fibrils are devoted 
to secretion and to circulation in the submaxillary gland. He states that ia 
dogs, placed under the influence of woorari, after injection into the jugular 
vein of a dose of atropine sufficient to completely paralyse the cardiac filaments^ 
of the pneumogastric, the stimulation of the chorda tympani no longer deter- 
mined the slightest secretion. Nevertheless, there was an acceleration of the 
venous current which did not notably differ from the acceleration determined 
by irritation of the chorda, before poisoning. ' Archives de Physiologic,' 4^ 
Juillet, 1873. 
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of the Inland should exert upon the blood. "So that to the force 
hitherto known as assisting the return of the circulating blooil 
to the heart and which is termed vig a lergo, we should add a 
new attractive force in correlation with the intimate nutrition of 
the elements, a force named by many authors vii a f route." ^ Is 
this a purely theoretical conception, unsupported by experiments, 
.and merely destined to cloak our ignorance ? By no means. Tlie 
irorks of H. Weber, Schuler, Lister, kc.,- contain numerous experi- 
mental facts calculated to render evident the altracl'wn which the 
'tissues can exercise, under certain conditions, over the circulating 
blood. I will cite two facts, of this sort, as examples, in which 
the phenomena may be studied apart from any intervention of the 
nervous system. I borrow them from a lecture on the Theory of 
Secretions, delivered in the Museum of Natural History, by 
Professor Vulpian.* 

If you cut all the nerves of a frog's limb and then determine an 
excitation by placing a small drop of nitric acid on the skin of the 
web of its foot, a more or less intense hypencmia will be produced 
in this point, at the end of a certain period. The) second fact 
<is conclusive. An egg on the fourth day of incubation presents 
a very distinct vascularity of the umbilical membrane. At that 
period, there cannot be the slightest question of nervous influence. 
Now, if jou place a small drop of nicotine on any point of 
tliia vascular area, there ensues around this point bo great a 
congestion that almost alt the blood flows thither. In truth, this 
hyperaimia, this stasis by irritation of the tissues, displays itself, at 
first glance, with I know not what semblance of a metaphysical 
' conception. But an effort has long since been made to give a]i 
interpret atitm of this phenomenon on physico-chemical grounds. 
Thus, in 1844, Dr. Draper* remarked that where a capillary tube 
contains two liquids, of different natures, if one of them have a 
greater chemical affinity for the parietes of the tube than the other, 
motion ensues, and the liijnid which has the greater affinity pushes- 
tlie other before it. The arterial blood having a greater affinity for 
the tissues than the venous blood, saturated with the products of 

' Vulpian, 'Hevue de» Cours ScientiSques,' t. iii, p. 744. 
' See 0. Welier, ' Ilandlmcli der Cliiriugerie,' t. i, p. ill. 
' Vulpian, loe. cil., p. 743. 

* Draper, " A Treatiao nu the Forces which Produce," &o. New York, 1844. 
Savory, ' British aad Foreigu Review,' t. ivi, 1855, p. 19. 
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disintegration^ it should follow that the venous blood would be 
driven back. According to this hypothesis^ it would suffice to 
quicken the chemical process of nutrition^ in order to increase the 
intensity of motion (or afllux)^ and herein the action of the nerves 
may intervene. The phenomena of stasis are capable of being 
explained in an analogous manner^ by an appeal to the laws of 
osmosis (blood-stasis, by diffusion).! 

However it be, whatever may be the explanation of the phenomena, 
you perceive that the attraction which the tissues, under the influ- 
ence of certain agents, exercise upon the blood is a fact experimentally 
establisiied, wholly apart from any action of the nervous system. 
Now, in order to apply this datum to the case of the submaxillary 
gland, it suffices to admit that the glandular nerve, when subjected 
to excitation, induces a modification of the intimate nutrition of the 
secretor cells — and then, in consequence of this change, vascular 
diktation would take place. 

Anatomy seems, besides, to throw a new light upon the question 
by showing that the terminations of the glandular nerves penetrate 
into the secretor cells.- II(^rr Ileidenhain has even endeavoured to 
demonstrate that a gland, of which the nerves have been subjected 
to a somewhat prolonged irritation, presents a histological constitu- 
tion differing in some respects from that of a gland in a state of 
repose. The old cells, termed mucous cells, appear in fact, aft«r the 
irritation, to be replaced by young cells of recent formation.-^ If the 
views of llerr Ileidenhain be confirmed, we should attribute to the 
nerve a direct influence, so to speak, upon the development of gland- 
cells.* 

The hypothesis which has just been formulated in relation to 
secretor nerves, might apparently be extended to other nerves in 
which experimental physiology has discerned the property of de- 

1 O. Weber, ioc. cil. 

2 E. F. W. riugcr, "Das Nervengewebe tier Speicheldriise," in Strieker's 
Handbuch, t. i, p. 313. 

^ llcideuhain, " Studicn dcr Physiologischeu Instituts," 3c Breslau, 1868, 
and Strieker's Handbuch, Ioc. rtV., p. 330. 

^ According to M. Jtauvier (* Traduction de Frey,* p. 437), and M. Ewald 
(* Jahrcsbcr.,' t. i, 1870-1871, p. 55), the results obtained by Herr Hcidenhaia 
ought to be interpreted as follows:— Under the influence of the irritation of 
the glund-nerves, the ccJls called mucous cells simply lose the mucus they 
contain and resume the appearance of parietal gland-cells. There would con- 
sequently be no formation of new cells here, as Ueidenhain asserts. 
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terminiiig the dilatation of vessels under the influence of stimuli. 
These nerves would act primarily on the inter-vascular elements and 
quicJLen therein the movements of composition and decomposition. 
Vascular dilatation would follow, as a consecutive phenomenon. In 
support of this view, one may here also invoke the teachings of 
anatomy which, in these latter days, has, it is stated, succeeded in 
following, at least in the frog, the nerve-endings even into the 
nucleoli of the corpuscles of the cornea, and of the conjunctival 
cells of the nictitating membrane.^ 

This interpretation was long since proposed by M. Brown-Sequard,^ 
and Professor Schifl" seems to countenance it when he acknow- 
ledges that "active dilatation appears to be alien to the proper 
coats of the vessels and to take place through the medium of the 
inter-vascular tissues/'^ 

The incursion which we have made into the domain of physiology 
was undertaken with the intention of collecting, as we went, evi- 
dences which we can now profitably apply. It is requisite, indeed, 
to fix your attention for a while upon the trophic nerve theory y 
as it is called, which, in default of other hypotheses whose insufii- 
ciency was admitted, has been sometimes recurred to in order to 
explain the production of nutritive lesions developed by an influence 
of the nervous system. Now, by this theory, at least as it has 
been formulated by Herr Samuel, the supposititious nerves would 
be, as it were, constructed after the model of the secretor nerves in 
this respect that, like them, they would exercise, in the normal 
state, a direct influence over the nutrition of the parts where it is 
supposed their ultimate terminations are distributed. Their physio- 
logical role would be, not to operate directly, but to quicken, 
throughout the tissues, those exchanges which constitute elementary 
assimilation and disassimilation, just as the function of the secretor 
nerves is to set at work in the gland-cell an inherent property, inde- 
feasibly connected with the phenomena of intimate nutrition. The 
autonomy of th& anatomical elements in accomplishing the nutritive 
acts is therefore not at all overlooked ; it is only proposed to consider 

' See Kiihne, in *Gaz. Hebdom.,* t. ix, No. 15, 1862. Lipmann, **Eudigung 
der Nerven im cigenilicben Gewebe UDd im hinteren Epiihel der Hombaut des 
Froscbes," iu Vircbow's * Arcbiv,' 380 Bd., p. 118, 1869. Ebertb, in * Arcbiv 
fur Mikros. Anat./ Bd. iii. 

' Brown-Sequard, * Rescarcbes on Epilepsy,' p. 70. * Central Nervous 
System/ pp. 148, 172, 174. 

' Scbiff, * Le9ons sur la Digestion/ t. i, p. 256. 
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the trophic nerves as forming, in their totality, a perfecting appli- 
ance peculiar to superior organisms. 

, So much for the physiological aspect of the theory : — Now, as re- 
gards its application to the interpretation of pathological phenomena, 
it is easy to conceive that a frequent result of morbid irritation 
set up in nerves, endowed with such properties, would be to carry dis- 
turbance into the intimate nutrition of the innervated parts, and to 
provoke tlierein, occasion serving, the consecutive development of the 
inflammatory process. Suppression of the action of these nerve*- 
would, on the contrary, have no other effect than that of lessening 
the intensity of the nutritive movement, and cireumscribed airopiy 
is mentioned as an example of the trophic disorders which may thus 
supervene. 

These are the general features of the theory ; as to the details, it 
was to be anticipated that an hypothesis created by the need of ex- 
plaining as yet but little known phenomena, insufficiently examined 
at the period of its publication, was destined to become speedily 
antiquated. That, in fact, is what has happened. It cannot be 
admitted to-day, that all the trophic nerves have their central 
origin in the posterior spinal ganglia, or in the analogous ganglia of 
the cranial nerves ; for the cases are numerous, as you have seen, 
where a lesion, situated in the central portion of the spinal cord 
or even in the encephalon, provokes the manifestation of trophic 
derangements in the peripheral parts. Henceforth, also, we must 
take count of facts, unknown when Samuel's book appeared, which 
place beyond all doubt the influence of lesions of the anterior 
nerve-cells on the development of different kinds of myopathies. 

I have never shared in the disdain with which the theory, that 
has just been briefly described, was almost universally met. It ha» 
ever seemed to me that, in spite of its imperfections, it was worthy 
of being recommended to the attention of physicians because it ex- 
plains better, in my opinion, the phenomena which they are called 
on to observe, in practice, than all the other hypotheses pre- 
viously invoked. I am very far however, from wishing to ignore 
the objections alleged against it. In the first place, the existence 
of trophic nerves is not, certainly, demonstrated anatomically ; it 
must be admitted, moreover, that most of the experiments made 
on animals by Herr Samuel, with the object of revealing their 
existence, have not been felicitous. Some, when repeated by other 
observers, have not hitherto reproduced the stated results ; others 
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hare had to be given up, as tainted witJi immeraus causes of error.^ 
Bui atl the arguments dir^ted against this theory have not so luucli 
value as these. If, for instance, we were bound to condemn the 
hypothesis of trophic nerves, by the mere fact that it is useless in 
physiology, I would point out that the utility of the secretor nerves 
■was only recognised, aa an afterthought. "We should, in like manner, 
be necessarily compelled to recognise the utility of trophic nerves, 
if experiments should at any time declare in their favour. Again, it 
is difficult to believe that the part played by the secretor nerves is 
absoluteiy special, and wholly unexampled in the organism. With 
these nerves we can already compare the dilator nerves, if it be 
trne that they act according to the mechanism already indicated. 
We should place also beside them, following the recent observations 
of Herr Goltz, the nerves of absorption which, according to this 
physiologist, act upon the endothelial cells of the blood-vessels in 
the same way as the nerves of secretion act upon the glandular 
epithelium. On the whole, we do not see that any reason exists 
to decree, a priori, that the trophic nerves shall not, some day, 
be called to a place in this group. - 

However this be, before adopting a theory wliich cannot subsist 
without calling out a whole system of nerves whose existence is aa 
yet problematical, it is necessary to mate sure, by every means, that 
it is really impossible to explain the phenomena, the interpretation of 
which is required, by appealing to the properties of the different 
neives already known. We must take care not to infringe the axiom 
of Logic, Ilaud mutilpUcanda entia ebique necessitafe. Now, the 
vaso-motor theory being ehminated, there yet undoubtedly remains 
much to be done from this point of view. 

There is one opinion, amongst others, which has not received atten- 
tion, so far OS I know, and which perhaps deserves to be taken into 
consideration. The numerous and decisive experiments which hava 
been recently made on the connexions formed by uniting ends of di- 
vided nerves possessingdifferent functions, such as the hypoglossal and 
lingual nerves for example,' have shown that excitations, produced on 
iiny point of a sensitive or motor nerve-fibre, are propagated at once 



' See Tobias, ' Virchow's ArcLiv, 
irablatt,' 18114, p. 145. 

» GoltK in ' Pftiiger's Arehiv," t.. 
Piijsiologj,' 3ud series. May, 1871, 

' Valpiao, ' Plijsiologie liu Sjsltmc Nerveui,' 
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and simaltaneously in centripetal and centrifugal directions. From 
this^ it is allowable to suppose that pathol^ical irritations, developed 
on a sensitive nerve, either at its central origin or on some point of 
its course^ reverberating in a centrifugal direction to the ultimate 
extremities of the nerve-filaments, i.e., to the papillae of the derm, or 
the substance of the rete mucosum,^ could there provoke inflammatory 
action, in certain cases. In this way we could comprehend, for in- 
stance, the somewhat frequent development of pemphigoid or buUar 
eruptions, and of zona, in consequence of lesions affecting the pos- 
terior fasciculi of the cord, or the sensitive spinal roots. With respect 
to the motor nerves, I do not see any serious reason to prevent us 
from admitting that pathological irritations, affecting the nerve-cells 
of the anterior comua, would sometimes be transmitted to the mus- 
cular fasciculi, by means of the nerve-filaments which, in the physio- 
logical state, transmit voluntary excitations. A certain number, at 
least, of the trophic disorders, consecutive on lesions of the nervous 
system, would perhaps find their explanation in this hypothesis, 
without its being necessary to have recourse to the trophic nerve 
theory. 

We have arrived, gentlemen, at the conclusion of this pathogenic 
discussion, and, as I allowed you to perceive from the beginning, the 
question in dispute still awaits its solution. I shall not regret, 
however, the course of explanation we have followed, if, by placing 
before your eyes the documentary evidences of the case, I have suc- 
ceeded in inspiring you with the desire of entering more deeply into 
an investigation which concerns, to such a supreme extent, the 
pathology of the whole nervous system. 



^ Sec Langerhans, * Virchow's Arcliiv/ Bd. 44, and A. Biesadecki, Strieker's 
Handbucb, p. 595. 
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LECTURE V. 
ON PARALYSIS AGITANS. 

Summary. — Of tremor in general, lis varieties. Intermittent 
tremor. Continuous tremor. Influence of sleep, rest, and 
voluntary motion. Distinction estailished hy Van Swieten, 
Opinion of M. Gubler. Tremor, according to Oalen. 
Paralysis agitans, and disseminated sclerosis, — independent 
diseases. Parkinson* s researches. French works : MM. SSe, 
Trousseau, Charcot, and Vulpian. Paralysis agitans admitted 
to the right of domicile in classic treatises. 

Fundamental characters of paralysis agitans. A disease of 
adult life. Its symptoms. Modifications observed in the gait. 
Tendency to propulsion and retropulsion. Invasion ; its modes^ 
slow or abrupt. Period of stationary intensity. Head and 
neck not affected by tremor. Alterations of speech. Rigidity 
of the muscles. Attitude of the body and limbs. Deformation 
of the hands a?id feel. Delay in the execution of movements. 
Perversio7is of senmbiliiy. Cramps; general sensation of 
tension and fatigue : need of frequent change of position. 
Habitual feeling of excessive heat. Temperature in paralysisr 
agitans. Influence of the kind of convulsions — static or 
dynamic. 

Terminal period. Confinement to bed. Disorders of nutrition^ 
Enfeeblement of the intellect. Sacral eschars. Termifial com- 
plaints: they differ from those of disseminated sclerosis. 
Duration of paralysis agitans. 

Necroscopical results. Liconstant lesions in paralysis agitans ; 
fixed lesions in disseminated sclerosis. Lesions of the Pon^ 
Varolii and of the medulla oblongata {Parkinson^ Oppolzer) . 
Pathological Physiology. 

Etiology. External causes ; violent moral emotions ; influence of 
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damp coJdy when much prolonged ; irritation of certain periphe- 
ral nerves. Predisposing causes. Influence of age. Paralysis 
agitans appears at a more advanced perio^ of life than dis- 
seminated sclerosis. Sex, Hereditary predisposition. In- 
fluence qf race. 

Gentlemen, — Those amongst you, who, this morning, passed 
through our wards, were probably surprised to find collected there 
so great a number of female patients, in whom tremor seems to 
constitute the paramount or at least the most striking symptom of 
the disease which they labour under. This gathering of patients, 
forming a genus apart, I purposely contrived. In that way, I 
desired to enable you to recognise, by means of a comparative 
study, certain shades of distinction and even marked differences 
which the examination of isolated cases does not allow you so 
readily to discern. 

At first glance, you may have thought the scene monotonous in 
character. Indeed, to a superficial observer the phenomenon of 
tremor in all these women must appear identical, or almost so : one 
thing alone strikes the gazer's glance, as peculiarly noticeable, it is 
the diversity in position and intensity of the rhythmical oscillations 
of the limbs. But a more attentive inspection soon allowed you 
to distinguish, under this apparent uniformity, diflcrent features 
which at first had completely escaped you. 

Thus, to mention merely the most manifest fact, you have been 
enabled to remark that some of our patients do not tremble except 
when executing a coordinated movement with a member, as in the act 
of raising a glass of water to the lips to drink, or again when they 
attempt to rise from their chairs in order to walk about. . In the 
latter case, every part of the body may be shaken by energetic 
convulsive movements, rendering it difiicult and sometimes even 
impossible to stand upright or to walk along the floor. On the 
other hand, when they are at rest and not affected by any strong 
emotion, these same women, whether seated or lying, present the 
most natural attitudes ; the different parts of their bodies are no- 
wise agitated, and if you saw them only under such circumstances 
you would certainly not suspect the disease which has possession of 
them. 

In a second series of cases, on the contrary, the tremor is con- 
tinuous, permanent ; it agitates the members unceasingly^ allowiog 
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them no peace, and if purposed movements exaggerate it at times, 
repose does not cause its disappearance. In reality, during waking 
bours, when the affection is intense, there is no truce for these 
patients. "Whatever be the position they assume, whether they sit 
or lie down, they ore always trembling. Sleep alone puts a 
temporary stop to the spasmodic agitation of their members ; but 
hardly have they awaked than the tremor makes its appearance 
anew and soon resumes its former intensity. 

Thus, if we take count merely of tliis primary distinction, 
founded on the influence of repose and of purposed movements 
over the production of tremor, it becomes already possible, aa you 
perceive, to gather into two principal groups the patients whose 
cases occupy our attention. 

The first group would comprise those in whom tremor is only 
shown when an intentional movement is made ; whilst the patients, 
in whom tremor is a conslant symptom, or from whom it rarely 
departs, except during sleep, would constitute the second group. 
It must be noted, however, that each of these groups, far from 
forming a homogeneous whole, embraces numerous morbid species, 
of very difl'erent natures, in sjiitc of the analogy impressed upon 
them by the possession of tins symptom in common. 

The distinction which I strive to make manifest to you is, in my 
opinion, of the highest importance in the history of chronic 
diseases of the nervous system, accompanied by tremor. In our 
«WB days, it has been almost universaLy misunderstood, and, if I 
mistake not, you will seek in vain for a trace of it in our classic 
authors. However, as M. Gut^neau de Mussy has justly pointed 
out in a recent clinical lecture,' the physicians of the last 
century had taken it into consideration, and perfectly understood 
ita value. 

Van Sffieten, among others, expressly recognised the two kinds 
of tremor; nay more, he endeavoured to connect each of them 
with a particular physiological condition. Allow me, here, to 
invite your attention to the commentary on the fiajth Aphorism, 
where you will find a physiological interpretation of the tremor-symp- 
tom that ia far from being devoid of interest even for a modem reader. 
according to Van Swieten, the tremor which per!=ist«, 
I during repose in bed, results from an irritation that aifccta the 

' Musiy, ' Gazette des HopiUox,' iSGS. 
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nervous centres in an" intermittent and rhvtliraical manner. 
would consequently be a convuUive phfadmenon — tffrnor coaclua. 

On the other hand, the tremor which is exclusively shown, during ] 
the execution of voluntary Diovcmcnts, would depend on a defect of 
stimulus, the result of an iiisuificiency of the nervous fluid whose 
function it is to cause contraction of the muscles under the 
influence of the will. This, therefore, would be o paralytic tremor J 
— tremor a debUitale. 

An iuterpretation of the phenomena, which does not radically, I 
diverge from the foregoing, was published, a few years ago, by 1 
M. Gubier, one of the few modern authors who have upheld tbsl 
distinction between the two kinds of tremor.' M. Gubier Qotetj 
that, in certain cases, the ^tremor consists, not in a succession ofil 
contrary movements withdrawn from the influence of the will, but J 
in alternate contractions and relaxations of the muscles in actioDf J 
whether employed to alter the position of a limb, or of the wholfi 1 
body, or to preserve the^ ualural altitude of the various parts. J 
Here, the muscular contractions, instead of proceeding, aa in tite * 
normal state, gradually, i]nperce|itibly, and without shock, take 
place on the contrary by Jerks, and ns if by interrupted current, 
with intervals of rest. This pathological condition which, according 
to M. G ubter might be designated muicular aalaiiU, stands distinctly 
a[)art frojn that condition in which tremor is not determined solely 
by the contractions required to maintain the cor|)orea] attitude or in 
obedience to mental command, and taking place by jerks. In tho J 
second case, involuntary and purposeless contractions really existfF 
auti are incessantly excited by an internal stimulus. 

The classification must, in truth, be a most natural one, for it I 
dates from long before Van Swieten : Galcn had cstablisbed it. Hvl 
also, in fact, distinguished two kinds of trembling; one, which he¥ 
designated rpt^ioe (tremor), is the paralytic shake ; the other, which 1 
he styled iraX^oc (palpitation), is the clonic, spasmodic, convulsive I 
Bgitntion.- 

But the physiological aspect of the disease must not detain as I 
any longer, for we could not think of entering, at this moment, iiita J 
a discussion which would he premature. Let it suffice that we hav» 1 
put prominently forward those characters which can be recognised 

' 'Archives G^B^rales de Miidecine,' 50 ikm, t. xv, i860, p, 70a. 
' G. V. Vbh Swieten, ' CommoDtaria,' t. ii, p. 167. Paris, 1771. 
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by the simplest observation, irrespective of aiij theoretical pre- 
possession. It is because these have not been considered, that the 
two afl'ecttoDs which are to form the object of oar first clinical 
studies — -paralgiU agilatia aud disseminated aclerogia — have remained 
until to-day, confounded under the same rubric, although they are, 
in every respect, perfectly independent of each other. Both, indeed, 
reckon tremor amongst their most important symptoms; but, in the 
first, the rhythmical oscillations of the limbs are nearly quite perma- 
nent, whilst in the second they only supervene on the attempt to 
execute intended movements. We have just pointed out a distinctive 
character irhich already enables us to lay down a broad line of 
demarcation between the two affections. However, that is far, 
indeed, from being the only one which we have to set before you, as 
you will hereafter perceive. 

Paralysis agittins which shall first engage our attention and of 
which 1 have shown you several well-marked examples, was the 
first to be inscribed on nosological lists. Its history, however, does 
not reach far back. The first regular description given of it only 
dates from 1X17 ; it is due to Dr. Parkinson, who published it in a 
litlle work entitled ' Essay on the Shaking Palsy.' From that 
period, paralysis agitans has been often mentioned in England and 
in Germany 1 but in France it remained almost unheard of until 
theae latter years, for, if I mistake not, it was first described, in on 
explicit manner, by M. G. See in his memoir on Chorea, where it 
figured among the diseases that might be confounded with St. 
Vitus' Dance. 

In 1^59, M. Trousseau in his Lectures on Chorea succinctly 
tabulated the principal characters of paralysis agitans. Tliree years 
later M. Vulpian and I published a study on this subject in the 
Gazelle HeMomadaire} We had but recently been appointed to 
La Salpti'triere. Desiring to inform ourselves fully as to the 
nature and characters of this disease, which we were called to 
observe, on a large scale, we were struck by the insuHicicncy of 
the details to be found in existing works. This led us to collect 
the facts which lay under our observation, and, uniting these 
-with the accounts given by foreign authors, we traced a tolerably 
complete history of paralysis agitans, considering the period. 

From that date, this disease obtained the right of domicile in 

■ • Gazette HctuJomadalif,' 1861, pp, -jC^, 816, ct iSCi, p. 54. 
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classic works. In the second edition of his lectures, Trousseaa 
devotes a considerable space to its consideration. It figures in the 
last edition of M. Qrisolle's book, and in Beynolds' Encyclopedia ;^ 
but in all these descriptions^ and our own does not at all escape this 
reproach^ there is complete confusion between paralysis agitans and 
disseminated sclerosis. The line of demarcation between these two 
diseases was for the first time indicated by myself, if I mistake not^ 
in the thesis of M. Ordenstein.^ It behoves us therefore to establish 
a parallel between these two affections, by comparing them with 
each other in the threefold relations of symptoms, causes, and 
lesions; for that purpose, we shall refer to the afore-mentioned 
documents and to the numerous observations which we have col- 
lected in this hospital. It will be easy for you to discern in the 
patients whom I have gathered together in these wards^ the cha- 
racters which I am about to insist on. 

Fundamental Chabacters op Paealijsis agitans. 

Paralysis agitans^ separated from foreign elements, is, gentlemen, 
at present a neurosis, in this sense that it possesses no proper lesion. 
In the different accounts that have been published we see incon* 
gruous lesions mentioned ; some of these belong to disseminated 
sclerosis ; others, by their multiplicity and their variability, yield 
support to our opinion that, up to the present time, paralysis 
agitans can lay no claim to any definite material lesion. 

It assails persons already advanced in a^e, those especially who 
have passed their fortieth or fiftieth year. This limit, however, ia 
not absolute, for M. Duchenne (de Boulogne) has told us of a case 
where the patient was a youth of sixteen. However it be, it» 
natural place is amongst the diseases of the second period of life. 
But it would be going too far to consider it as being a senile disease. 

Frequently the causes remain unknown. However, of the etio- 
logical data two deserve to be cited : i^, damp cold, such as that 

* J. Reynolds, 'A System of Medicine,' t. ii, p. 184; art. 'Paralysis 
Agitans,' by W. R. Sanders. 

' ' Sur la paralysie agitante et la sclerose en plaques gen6ralisde,' Th^ 
de Paris, 1868. Cohn, however, had remarked that in two cases of multiple 
induration of the brain and spinal cord, the tremor was only exhibited after 
movements which the patient wished to make, but never in a state of repose, 
nor during sleep, " Ein Beitrag zur Lehre der Paralysis agitans," in ' Wiener 
Med. Woohenschr.,' Mai, i860. 
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arising from a prolonged sojourn in a badly ventilated apartment^ 
or in a low dark dwelling on the ground floor^ &c. ; oP acute moral 
emotions. The latter cause appears to be tolerably common. One 
of the patients^ whom you have visited, was seized under the fol- 
lowing circumstances : Her husband^ one of the Garde MunidpcUej 
formed part of the troops who fought against the insurgents in 
1832. Having seen her husband's horse return riderless to the 
barracks^ she received a great shocks dreading some disaster. That 
very day she began to tremble, and the shaking, which at first was 
localised in the right hand, extending gradually, invaded each of 
the other members in succession. I shall have occasion to quote 
numerous examples of the same kind for your information. 

The symptoms of paralysis agitans are not all of the same value. 
The most striking symptom consists of a tremor, existing even when 
the individual reposes, limited at first to one member, then little by 
little becoming generalised, whilst respecting, however, the head. 
To this phenomenon is superadded sooner or later an apparent 
diminution of muscular strength. The movements are slow and 
seem feeble, although dynamometrical experiments prove that this 
diminution is not real. This motor impotence appears to be 
due in part, as we shall see, to the rigidity which prevails in the 
muscles. 

A singular symptom is that which, frequently at an early, but 
usually at a late period, comes to complicate the situation — ^the 
patient loses the faculty of preserving equilibrium whilst walking. 
In some patients also we notice a tendency to propulsion or to 
retropulsion : without feeling any giddiness, the patient is, in the 
first case, propelled forward, and, as it were, compelled to adopt a 
quick pace ; the individual is unable, without extreme difBculty, to 
stop — being apparently forced to follow a flying centre of gravity. 

A peculiar attitude of the body and its members, a fixed look, and 
immobile features should also be enumerated among the more im- 
portant symptoms of this disease. 

The march of paralysis agitans is slow, and progressive. Its 
duration is long — sometimes it has gone on for thirty years. The 
fatal term supervenes either by the advance of age, or because 
of intercurrent diseases which may be accidental or occasioned by 
marasmus, confinement to bed, &c. In the first case, an acute 
disease, such as pneumonia, occurs: in the second, death takes 
place from a sort of nervous exhaustion, nutrition degenerates. 
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the patient cannot sleep, eschars are formed and conclode l 
morbid scene. 

Sucli, gentlemen, arc tbe more genernl characters of paral^^^n 
agitans. But in order that jou ma/ the better comprehend theip 
significance, it is proper to enter more deeply into a study of the 
symptoms and to sbow how they arise, increase, and are connected 
with the different stages of the disease. To this end, and in ordef J 
to give greater clearness to our description, we will establisl 
several periods which we shall describe, in due order. 

Let us examine, in the Urst place, t)ie manner of its invasion. 
Iixpcrience teaches that paralysis agitans sets in sometimes slowtf 
and progressively ; sometimes, on the contrary, in an almost abrupt 



A, Slow invasion. — In the immense majority of 
invasion is insidious, the disease first showing itself as alight 
benignant. The tremor is circumscribed to the foot, the hand, or" 
the thumb. 'i?his symptom, apparently of so trifling a nature, long 
remains solitary. It presents, however, certain cliaractera which 
require to be recognised, and on which we shall lay stress. Is the 
hand attacked P Its several segments are seen to oscillate over 
each oilier, stirred by an almost pathognomonic motion. The patient 
closes the lingers on (lie thumb as though in the act of spinnii 
wool ; at the same moment the wrist is bent by ra])id jerks upon 
fore-arm, and the fore-arm on the arm. 

At this stage of the disease the tremor may be merely passing 
and transitory. It breaks out when least expected, the patient 
enjoying complete repose of mind and body, and it frequently occnis 
without his being conscious of it. The act of walking (even where 
the upper extremities are affected), the act of grasping, lifting, 
taking a pen, writing, any effort at all of the will, may at this epoch 
often suffice to suspend the tremor. Later on, it will be no longer 
so. Moreover, as it augments in intensity and persistence, the 
tremor invades little by little, and not without observing certain 
rules in its progress, the parts which have hitherto remained soundi] 
If, for instance, it first afi^ected the right hand, at the end of aoi 
months or of some years, the turn of the right foot will 
next the left hand, and after that the left foot will be, succe 
assailed. 

Deeitssal-eil invasion is more rare. I have, I^owever, at least t" 
seen the afi'ection first seize the right up[)er extremity, and 
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next to the left lower extremity. It is much more common to see 
the tremor coofiDed for & long time to the members of one side of 
the body [hemipleyic type), or to the two lower extremities {jiara- 
pUgie type). The bead is always nearly quite respected at every 
stage of the disease, even iu the most intense casea ; and this ia a 
character to which we shall, hereafter, give prominence, for the 
contrary is often observed in the cerebro-spinal form of disseminated 
scteroeb. 

I have to asV yoor utmost attention to a mode of proffr/vsirg 
hvation which, although exceptional, is not the less worthy of 
interest. The tremor is not absolutely the first symptom recorded. 
It may possibly be preceded sometimes by a very remarkable feeling 
of fatigue, sometimes by rheumatoid or neurnlgic pains, which are 
occasionally most severe, occupying the member or the regions of 
the members which sJiall soon be seized, but secondarily, by the 
convulsive agitation. 1 might quote several cases of this kind to 
you, and, iu such circumstances, it is not rare to &nd that some 
tnomatic cause exists, such as a puncture, as itombcrg has seen, or, 
as I have myself observed, a violent contusion of the member which 
was ultimately taken with pain and trembling. The paralysis agitans 
which sets in, after this manner, behaves itself, however, throughout 
its ulterior course iu the ordinary way, and ita progress is effected 
in accordance with the same laws. 

B. Airtip/ invasion. — When, in consequence of a moral cause, a 
jhock of terror for instance, tremor suddenly supervenes, it sometimes 
occupies one member only, sometimes it seizes on all the members 
at once, from ths very commencement. After persisting for a few 
days it may possibly improve or even vanish. But, later on, after 
a series of alternate improvements and exacerbations, it takes np 
its abode in a permanent manner. This, at least, is what we have 
seen very distinctly occurring in several cases. 

The duration of this initial phrase varies from about one to two 
or three years, whatever may have been the manner of its invasion, 

C. Periml (f ulalionarg infen/iHy. — When paralysis agitans has 
acquired its perfect development, tlie trembling, besides invading 
several members, becomes, at least in severe cases, almost incessant. 
Its intensity, however, is not the same at all times". Different 
circumstances, formerly without inlluence over it, now augment it. 
Moral emotions count amongst these, and the exercise of voluntary 
movements. In addition, we find a kind of crises — paroxysms 
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occurring apontaueouBly, vithout appreciable cause. On the other 
hand, natural sleep, and sleep induced by chloroform, always 
annihilate the convulsive jerking, for the time being. 

At this stage of the disease, especially, the peculiar characteristica 
of the tremor are displayed in all their fulness; then also we 
occasionally Bud the rhythmical and involuntary oscillations of tbft 
different parts of the hand recalling the appearance of certain co- 
ordinated movements. Thus, in some patients, the thumb moves over 
the fingers, &a when a, pencil or paper-ball is rolled between them ; 
in others, the movements are more complicated and resemble what 
takes place in crumbling a piece of bread. I have shown you some 
examples of this kind. Tliese are, if I do not mistake, peculiaritiea 
which belong specifically to the tremor of paralysis agitans ; 1 do 
not believe that they are to be found iu any other species. Thej 
have been clearly recognised by M. Gubler {loc. cU.), who, having 
occupied the position of clinical clerk in La Satp6triere, was enabled 
to study the disease on a large scale.' 
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Fig. 7.~S|)ecimen of bandwriting in puralysis agitans,' 
The hands and neck, we repeat, remain unaffected; this is 

' TliE tremor causca tbo bBDilnriting to exhibit cbaractcra which ate ao 
what special. Wheu llic discnse is cominenniDg, the writing at first gli 
soeins normal, bnt wbcn cxamiDed with a Diagnirjing glass ineqndities an 
pcrceivod, some parts being tliiclccr uid heavier Iban others. Later on, in tin 
period of atationary iutenittj for iustaace, the changes are more marked vd 
consequently plainer. The above specimen, Hg. 7, repreacuts the writing of * 
palieut whose case we studied at tlic Hi'ipiLoI St. Louis, in 1869. Tho sttvkea 
forming the letters are very irregular and Einuoiis, whilst the irregularitiu and 
siDUDsitics are of a very limited width (Bourncville). 

On a careful enamination of this spflcimcn of writing it will be perceived 
that tbe down-strokes are all, with the ciecptioD nf the first letter, made with 
comparative firmness and ace, in fact, nearly Dormul— the finer up-strok«*, on 
tlic contrary, are all tremulous in appearance, and it ia to tbe unsteadinoM of 
these lines that the peculiar oharacter of Uie writing here is principally due. 
From this I would infer, that llic flexors of the fingers vet^, at ihia stage of 
the disease, less alTected b; tremor than the extensors, and that, amongst tl 
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rale. Far from trembling, the musclea of the face are motionlefs, 
there is even a remarkable tixity of look,-and the features present 
a permanent cipressioa of moornfulness, sometimes of stolidness or 
stupidity. The nystagmus which so frequently figures in the 
symptomatology of disseminated sclerosis, has no existence in 
paralysis agitans. Nor are the muscles of the jans affected by 
convulsive agitation. Nevertheless, it is not uncommon to find 
that the tongue, even when enclosed in the buccal cavity, U 
stirred by a well-marked tremor, which augmenls when the oi^n 
is protruded. Sometimes the lips adhere, as though firmly pressed 
together, so that the red portion is no longer visible, and the 
cutaneous surface seems puckered.' There is no real difficulty of 
speech, but the utterance is slow, jerky, and short of phrase : the 
pronanciatioii of each word appears to cost a considerable effort of 

latter, llie inlerossei were jirobublj llie earliest affected. This inference will 
not be ffitliout interest for tliosc wLo remember the attcnlion wtiich Dr. 
BncbeniiB (de Boulogne) gave to tbe conduct of these muscles in Ibe Tarious 
psnljtic and atrophic affections of tlie iuind (Sigcrsoii). 

' All these characterbtics arc found well marked in the case of the patient, 
Marie-Anoc Ferd. . ., who is still under M. Charcot's care (Salle St. Alex- 
andre, No. 9). The bead, beld in a somenhat filed position, is slightl; bent 
forward. Tbe features arc, so to speak, without expression ; the brow-wrinkles, 
similar on both aides, arc decplj marked ; the eyelids are less mobile than id the 
normal state, on account of a species oC contraction in the supraciliar; ntuscle 
which appears habitual and whicb deepens the brow- wrinkles. When the patient 
is requested to close her ejes, she does so, witLont effort, she sajs; but the 
iqtper lids are then stirred bj little couyulaivc movements which would rather 
lead one to supjwse that it required a certain force to keep them closed. And, 
in fact, if the; be kept in this position, the convuUive movements (a kind 
of rapid winking) auf;ment in direct ratio with Ihc continnance of the 
test, so that the occlusion ceases to be complete. The eyes look straight for- 
ward; there is no njstagmus. When, in exaniining the seDsitiveneas to light 
of the pupils, we attempt to open and close the ejelids, in nllernatloD, a certain 
reatstance is met with, in the latter case, which is due to the convulsive move- 
ments of the upper lids that the patient cannot control. The gaxe is, in some 
tort, without expresiion. 

The lips are drawn together and soniewbnt pouting, as though a muscular 
contraction maintained thcin in apposition; it follows that the naso-labial 
furrows are shallow, like the J u go-mental. The upper lip is motionless, the 
under Up is moved bj a very fine tremor at the labial conimlssures. The 
patient is obliged to make an effort in order Lo open her mouth; she can oni; 
open it imperfectlj, and cannot keep it open for a few minutes. She appears 
to account for Ibis customarj and as it were permanent apposition of her lips, 
when she sajs, "Elles se eollent ensemble iiies levres" (Bourneville). 
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the will. If the tremor of the body be interne it may happenl 
the utterance will be trenmloiis, broken, jolted out as it h 
that of an inexperienced rider on horechaek, when the aiiiinnl 
trotting. However, in both cases, we should only recognise in t 
a phenomenon of transmitted tremor.^ Finally, the patients sepml 
to speak between their tielb. Deglutition is accomplished withn 
ease, though periiaps slowly ; frequently in coses of somewhat old 
standing the saliva, accumulated in the mouth, is involuntarily 
allowed to escape. The respiratory muscles do not seem to share in 
the convulsive disorder of the eittrcmities. We have to remark, 
however, that some patients experience nn almost continual feeling of 
oppression. 

We shall now point out a characteristic which, we believe, was J 
overlooked by I'arkinson as well as by most of his successors : Wfr M 
allude to the ni/idity to be found, al a certain stage of the dise-ase, ^ 
in the muscles of the extremities, of the body, and, fur the most part, in 
those of llie neck also. When this symptom declares itself, the patients 
complain of cramps, followed by stillness, which, at first transient, 
is alterwards more or less lasting, and is subject to exacerbations. 
Generally the flexor muscles are the first, as they are always the 
most intensely, aifected. When this muscular stifl'ness has become 
permanent it causes the patients, in many cases, to assume a cha- 
racteristic attitude. Thus on account of the rigidity of \\xBM 
anterior muscles of the neck, the head, as I'arkinson remarked, is I 
greatly bent forward, and, as one might say, fixed in that position] I 
for the patient cannot, without mucb eifort, raise it up, or turn iti 
to the right or left. The body also is almost always slightly ■ 
inclined forward, when the patient is standing.^ 

' Id reference to nilfrance, we may quote a fragment of the record of Ij 
[lalieot, Perd. . . . UltcraiiCu liegaji to ■frow diEciilf, lq tliis woman, twtt^ 
jeats ago ; and during Ilic lost jcar lliD dillicully liui considerably i 
Wlieu the pstient speaks, liur lipa tremble, and tlie enunciation of the first 
Bjllables is lahoriouslj accomplislicd 1 lier utterance is tremulous espeoiafjj it 
first, gradually, as she goes on apcaking, the trcniulousneas ^rowa lesa, and ths 
worda are prouounced in a stronger voice. Tlie patient seems tn speak between 
her teetli; iier lips scarcely separate, and the jaws arc, as it were, adherent 
each to each. Tlie tongue is stirred by a uniform aiiJ general tremulooaiieas, 
even wlica lying in tlie buccal cavity, and when it is protruded the motion 
augnieiils. The iiatioDt asserts that she cannot keep It out long : " I 
back, in spite of mc," she says. The mouili is often fDJl of saliva, and Pord. . .| 
attribotM to this fact part of her difficulty of nttenmcc (B.). 

° See plate at the cud of this volume. 
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le attitude of the upper extremities deserves to be noticed. 
The elbows are habitually held a little apart from the chest, the 
fore-arms being slightiv Hexed upon the arms ; the hands, flexed 
npon the fore-arms, rest upon the stomach.' In the course of 
time, the hands, on account of the permanent rigidity of certain 
muscles, present deformations which it is necessary to be acquainted 
with, as they have frequently rendered diagnosis difficult. 




Fig. 8,— Tlie writing liaad. Uabitual atlitiide of tbe lianii at a somewhat 
advanced stage of paniljsis ugitHns, 

Commonly, the thumb and index are extended and apposed, as if 
to hold a pen ; the fingers, slightly inclined towards the palm, are 
all deviated outwards to the uhiar side (6g. S). 

The fingers, in many cases, alternately liexed and extended at 
their several articulations, present a aeries of inclinations which. 




have a deceptive resemblance to certain types of deformation 
observed in chronic progressive rheumatism (figs. 9 and 10). 

The distinction, however, is usually made with ease, if the ob- 
server be forewarned and on his guard. In cases of paralysis agitans 

' See plate nt tlie end of ttiis volume, in wliicb the patient Giv. . . i* 
depicted ; ber case is described iu an appeudix. The inclination forward, wbich 
was verj marked when M. Iticlisrd made tbc tkctcb, liai since become more 
decided. Moreover, sbe now exbibits a tendcoc; to incline towards the rigbt 
side. Tbis lateral inclination ia found to exist also in anotlier of U. Charoot'a. 
patients, named Bau. . . 
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there is found, in fact, neither the articular tumefaction nnd stiff- 1 
DC3S, nor the osseous dcjiosits and cracking sounds observed in nodow 1 
rheumatism. 




3.— Digital doformalion, simulating tliat of primiiivc elirouic srtiealBrl 
Hicumitistn. ' 

With respect to the lower extremities, the rigidity of the tnusclei.J 
is sometimes so intense as to suggest the existence of real para> I 
plegia, witli muscular contracture. In the case of the two femals-l 
patients, to whom I directed your attention in the wards, their lowers 
limbs, as jou have seen, are rigid in semi-flexion ; they can neitlWj 
be Uexod nor extended without considerable difliculty. The knees u 
drawn together in adduction : the feet are stiff, exlendwi, and turned 
in, simulating the malformation known as lalipen rijuiuirt {varia) elu6- 
fotil ; the toes are raised and recurved so as to form a griffs (or claw) 
on account of the extension of the first and connomil«nt flexion of 
the second phalnTigiw. Nevertheless, these women still retain the 
power of moving their lower extremities, though slowly indeed nnd 
with difficulty ; they are even able, as you have witnessed, to walk 
in a kind of a way, without assistance or support. I have pointed 
out to you, gentlemen, that, contrary to what takes place in true 
paraplegia with contracture, we do not here discover that tetanic 
tremulation, which, whether arising spontaneously or provoked by 
certain attitudes, charaeterises one of the varieties of spinal cpilepsj. 
This symptom, on the other hand, is generally found in the pai^ 
plegia which frequently accompanies disseminated sclerosis, and this 
is a distinguishing character on which we shall have occasion to lay 
stress in diagnosis. 

As Herr Bencdikt has remarked in his recent treatise on Electro- \ 
therapeutics, the habitual rigidity of a certain number of muscles I 
undoubtedly contributes, to a great extent, in rendering movement J 
laborious. But this is not, we believe, the only cause that shoold I 
be recognised. However, it is this rigidity which, determining ths ] 
general attitude, is the reason that the patients, shrunken upoa I 
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themselves as it were, seem to move all of a piece; that their joints 
appear " soldered together," to use a common bat fairly descriptive 
term vhich I borrow from a patient ; and that, finally, the head 
imd body are kept inclined forward — a circumstance vhich has 
certainly its own share in producing that tendency to fall forward 
which the patients experience when walking. 

Gentlemen, tliere are cases, though tliese are rare indeed, in 
which muscular rigidity is a symptom of the early stage of the 
disease, and a really predominant one. I have recently observed an 
example which belongs to this category. The patient had scarcely 
noticed the tremor which, in fact, showed little intensity in his case, 
and was confined to one hand. He already displayed, however, in 
a high degree, the peculiar attitude of the body and its members, 
the difficulty of movement, and the characteristic gait.' Such 

' The rallowing case, wliich we abridge, belongs to this category of cxcep- 
tioDal facts. Guill. . ., aged 53 years (Salle St. Alexandre, No. 10, La Sal. 
petriere] after having. Cor some lime, suffered from rcfihalalgia, wandering 
puns of a lancinating cLoractcr, and a reeling of constriction at tbe epigai- 
triiun, noticed, four years ago, that the dJSereut joints of the right upper 
extremity were growing stiff. To this phenomenon, wenkucss whs superadded. 
The stiffness and debility invaded, successively, the left lower extremity, the 
left arm, and afterwards the right leg. In 1870. a tendency to propulsion and 
rettopulsion made its appearance. Thus when the patient ascended the stain 
tfl ber lodging, she was propelled forward, and only slopjied when she could 
lay hold on some resistiiif; body; "without this precaution," she said, "I'd 

To-day, her condition is as follows ; — Head slightly bent forward, neck stiff. 
Tbe brow is deeply furrowed, especially over the eyebraws, which are uplifted 
as are the upper eyelids : hence the physiognomy has a sort of stolid look. 
Utterance is free. In walking, the paticni takes short steps and keeps tbe 
arms close to the body, the fore-arms flexed, and the hands joined leather, as 
if for support. The fingers, taken together, are slightly bent and gathered: 
the whole hand is inclined ontnard towards the ulnar side. All Uio joints 
are stiff, but in different degrees, the stiffness being greatest on Ihc right tide. 
Sensation is preserved. During the night, the patient Di|)erienccs a feeling of 
cold which passes down from the shoulder to the wrist, and returns iu fits 
lasting from fite to six minutes. The members, especially the right arm, feel 
beayy. When tbe patient wishes to rise from her ehair, and is hindered 
trom helping herself by grasping adjacent objects, she catches tbe legs of the 
chair with her hands iu order to draw forward tbe pelvis, then she puts her 
hands lower down on the sides of the chair, and after some efforts and a kind 
of balancing to and fro, she succeeds tn getting up. 

Her slumber is generally short. During the night, Gnill. . , keeps herself 
covered with tlie stieet only, having a thin petticoat 6|iread over her knees 
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<:iLtrji are ciceptiouul. Most coiDDionly muscular stiffneas oiil; 
ai»[icar9, or becomes promiiientj in the advanced phases of paralyaia 
ni^itans. Now, when it begins to be muiiifest tbe patients have 
long cx|)erience<], in tlie execution of movements, a notable want of 
eJisu which is due to another cause. ] 

Yuu will readily discover, in some of the patients whom I bare' 
sliown you, that laboriouaiiess in the exccutiou of muvcmeiita wfaich 
is dependent neither on tbe eniatcncc of tremors, nor on that of 
muscular rigidity ; and a somewhat attentive examination will enable 
you to recognise the significant fact that, in sucli ca»^s, there is 
rather rrtardatioa in the rjrecution of movements liatt tpM euJetiU- 
mtntt of the motor poitera. 'Vhe patient is still able to accomplish 
most of the motor acts, in spite of the trembling, but goes about 
performing them with extreme slowness. Wc noticed Jhis fact a few 
moments ago, in its relation to the facuUy of speech ; there is a 
comparatively considerable lapse of time between the thought and 
the act. One might suppose that the nervous inHux cannot be 
to work, in her case, until after extraordinary efforts, and, in reality/ 
ihe slightest movements occasion extreme fatigue. This group 
phenomena has been frequently taken as an'indication of a real para- 
lytic enfeeblement. Nevertheless, you will have many an opportunity 
iif assuring yourseJves that in cases where the disease has not yet 

lircousc the; arc cold. A coverlet, slia si;b, " would Itc loo warm aad too 
lieiiv;." Let us note also nii ineeasant need of cliuiiKC of posture (or fldgeliiius). 
Slic is scarcelj scaled fur four or live miuules wheu alie asks lo lie plnoed Dirlhcr 
forward, theo to one side, &o. Some moments after, slie requests tbat ber 
legs (wliich have a teiiilciicj to adduolion) shalJ be ie|iarated ; tlien sbe bci^s to 
be bcljied to rise. All these sjmptoms suffice lo show lliat we have bora a 
case of piiraljrais agituis. Neverlbelcss, althougti the disease is of four jrort' 
staiidiDK, there is Bcarcel; any Irembling, Iho rislit band alone being afTcclod 
b; it, and that only for the last three moatha. Froin this it will be seen that 
it is possible lo diagnose parnlfsis ngilaiis, even when tremor is absent (B.]. 
ll was the same with respect to anoUicr |miicnt whom M. Charcot observed, 
u abort time ago 1187a}- This man, aged 50 jcnra, was atUcted by " Parkin- 
son's disease " in consequence oF a strong omoliou occaiiaiied by the attempts 
of the Federalisls, duriag tlic time of tlic Coromune, lo iaeorpomte bim ia 
ilicir battalions. In his case, nil the Ejmploms and cspfcially the ntlitiidc 
were present, but tbe tremor was likewise deficient. Finally, Mr, Cowers ha* 
communicated to M. Charcot a case, noled by him, in llie National Hospital 
for Epilepsy and Fnraljiis of London ; the palieut, a woman named Anno 
Philbps, exhibited all the symptoms of paralysis agltans, excepting the trem- 
bling, which is barely perceptible in her movements. (!}.) (Ifeie lo tie tt*o»S 
ilttiiiK^ 
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reached its lost limits, the muscular power ia retained, in a remarkable 
degree. This fact has been verified, on several occasions, by means of 
the dynamometer : in some cases, even, tlie curious plienoioeuon was 
noted of the greatest amount of measured force being present in 
that member which was to all appearance the weakest and most 
tremulous.' 

Yet a word upon the ffnil peculiar to patients affected by 
paralysis agitans. You have seen some of our patients get up 
slowly and laboriously from their seats, hesitate for some seconds 
to step out, then, once started, go off ia spite oE themselves at a rapid 
rate. Several limes they threatened to fall heavily forward. Does this 
irresistible tendency to adopt a running pace dejiend exclusively on 
the centre of gravity being displaced forward by the inclination of 
the head and body? This explanation, which may, ]]erhaps, be 
tdmissible ia some instances, will not serve for all. There are, in 
fact, certain patients who, in contradistinction to those described, 
tend to run backwards when in motion, and to fall backwards, 
although their bodies are manifestly inclined forward. Besides, 
propulsion, hke retropulsion, is not absolutely connected with the 
bait attitude of the body, fur it is sometimes seen at an early 

' Wc bufc examined tbc amount of dinamoinctrical Torcc |ircscnt, in six 
of U. Charcot's patients. Tlic (uUowuig arc tbc results : 

1st. Fenl. — Eight explontions: average on llie rigiil ude, Co\ an tlie left. 



Hploralians: avenge on llie ligtit side, (17 ; on tlie left', 
— Thirtceli ciplorations : HTcrBgc on tiae rigbt side, flcj'G ; on the 



aad. Gnill.- 
«3- 

3Td. Berr.- 
le^ 41-4. 

4iii. Gav. — Five explorations: average on the right side, ^yC; on tlie left, 
43'4- 

>^. Beau. — Five explorations : average on the right side, C.^J'Q ; on Iha 
left, 43-3. 

fiili. Dan.— FJTD eiiilorations ; atcrago on the right side, 414; on tbc Iclt 
3a'3- 

If these Dgores be compared witli tbc standard svera^ 85. which we 
obtained by ftimilar explorations in the case of Uve peraous o( the sitine age 
as our pslicnls, it becomes evident that the djoamo metrical force, far from 
being preserved ia paralysis agitsns. i^, on the contriirj, diminished. It is all 
Uio more difficult to explain the ditei^nco between the old opinion and our 
facis, since in two at our patieuls this diminution is as well-marked at the 
carl; stage of the disease as at the most advanced. Pinoljj, in three case, 
the dynaoionietcical enfeeblement is greatest on the side where tremor pre- 
• dominates (B.). 

10 
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period of llie diaeatic, eveu before tliere is auj incljiiatiun of the 
body at alt.^ In short, these arc uot constant and necessary phe- 
nomena; they arc even frequently enough absent, and are to be 
found in the symptomatic tubles of diseases other than patalysw 
agitaiis, as in certain cases of cerebral lesion, for example. It i%j 
however, right to mention that, in the latter event, they are oftes' 
connected willi vertigo, whilst in paralysis ngitans the movements 
propulsion and retro)tul8ton do not supervene in conse<:|uence 
any feeling of giddiness. 

Tiie symptoms which I have just reviewed are not, gentlemen, tiie 

' ThesB plicnoiiicna are very evident in a patient under M. Cliarcol's oliatge 
(Salic St. AlexnuJre, No. ii). Tliia wninnD hna attained n more ndvanced 
•tngu of the ducato, wilUout liowevet beiug bcd-riddcn, tijan ibo two 
nicutioDcd in tlic preceding notes. AJI tlie iymplnms of the disease 
villi in bcr caw, but wc shall nieccl; ir^lect from W history tUe facts wl 
r«Iatn to prupulsion and retropulaiou. Suppose, when scnted, bIiu 
to ama and walk, what done obeprvc? Slic hesitates for a few mom 
tbon bends the l)od; forward, and afler swinging borscif to and fro, 
suddenly rises. When up, bIjc does not set off at once ; she eccm 
to iKtisD or balance herself iirst ; sbc nppeara ia souic sort uncertain, the bodj 
hcJDR inclined forward ; finallj, she decides to start, Slow at the outset, bee 
pit ia gradually accelerated, and, after a course of ten jardii, bIiu rushes forward 
■t such a rata that if. at a given moment, she did not find some obstacle tQ 
lay hold on — a bed, cliair, or wall— she would fall luddcnlj. In this 
therefore, jsro^irfii'oH is us niauifeet as possible. 

SelropniiioH is somctimca overlooked because, in order that patients shot 
be oouHcicua of poBSCHsinK it, tbcy must have hud some special 
walk backwards. M. Charcot employs a vcrj simple method of eibibiting it 
existcuce. When the patient is staading, it suffices to pull her, unex|)eol 
and alighllj, by the skirt, in order to make her immediately commenM'' 
walking backward ; the retrograde movement soon beeomea very rapid, and 
would be quickly daegerous if proper precautions were not taken (B.). 

The fact of the phenomena of propulsion and retropulsioa being both 
present in the lamt patient furnishes aa argument in j^piiorl of Frafessor 
Charcot's proposition that the propulsive tendency is not absolutely connected 
with the forward attitude. In this cose, the woman when stopped in the 
midst of an onward walk, being caught by the gown and gently pulled back, 
immcdiutcly began to recede, siid this without any perceptible change o(' 
attitude. As mention hss been made of the existence of u stolid look, 
sucti patients, it will uot be uninteresting to note, in relation to the questi 
of the influence of disease on the mental faonllics, that although this pati 
wm in au advanced stage of the disease and hnd the charactoristie facial 
her niind appeared still active (in 1874). "Ello va commc uDc ninehiuV 
Mid ail ob&ervcr, on seeing her walk. " Mais oui, eomme uoo uiacliiue it vapeur,' 
wus her quick response (Sigcrson). 
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only phenomena which deserve to arrest your attention. Paralysis 
agitaos is not merely one of the saddest of diseases, inasmuch as it 
de[>nve3 the patients of the use of tlieir limbs, and sooner or later 
reduces them to almost absolute inaction ; it is also a cruel aHection, 
because of the unpleasant sensations which the sufferers experience. 
Usually, indeed, (the neuralgic cases which we have already described 
being excepted), they are not affected by acute pains, but by dis- 
agreable sensations of a special order. Tliey complain of cramps, 
or rather of a nearly permanent sensation of tension and traction in 
most of the muscles. There is also a feeling of utter prostration, of 
fatigue, which comes on especially after the Bts of trembling ; in 
short, ail indefiuablc uneasiness, which shows itself in a perpetual 
desire for change of posture. Seated, the patients every moment 
feel obUged to get up ; standing, after a few steps they require to 
sit down. This need of change of positiou is principally exhibited 
at night in bed by the more infirm, who are incapable of attending 
en themselves. The nurses charged with their care will tell you : 
"They must be turned now on the right side, now on the left, now 
on the back." Half an hour, a quarter of an hour, has scarcely 
elapsed until tliey require to be turned again, and if their wish be not 
immcdiateJy gratified they give vent to moans, wliich sufficiently 
testify to the intense uneasiness they experience. In spite of 
these different troubles, the transmission of the cutaneous sensitive 
impressions is not altered in paralysis agitans ; cold, heat, a picch, 
the slightest touch, are all jjerceived, as in the normal state, and 
with the wonted rapidity. 

But there is one very troublesome sensation which the patients 
experience, and which 1 have nut found mentioned in any description ; 
this is an haOUual sensation of ercfMice heal, so tliat you shall see 
Uiem in the heart of winter throw off the bedclothes, and in the day- 
time only retain*the lightest garments. All the cases under our 
charge give evidence in favour of this assertion. It is a peculiarity 
vortb noticing, although no reason can be given for it, that this 
Knsation of heat is especially felt in the epigastrium and the back. 
Still it may affect the limbs and face also. It is not of uniform 
intensity at all times. It appears to attain its maximum after the 
paroxysms of trembbng, and it is then frequently accompanied by 
profuse perspiration, which is sometimes so great as to necessitate a 
change of linen ; but it may also be found in patients who do not 
thus perspire and who are but little troubled with tremor. 
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The knowledge of this fact long since led me to inquire whethei^ 
the central temperature was altered in these patients. Now expe- 
rience has proved to me that, whatever may have been the intensity 
of this subjective sensation or of the tremor, the (rectal) temperature 
remained at the physiological limit (37*5° C. = 99*5° P.)* 

You will not be surprised, gentlemen, to find that the muscular con* 
tractions, even when so energetic and general as are those wc note 
in certain cases of paralysis agitans, do not give rise to an accumula- 
tion of heat in the central parts. These muscular contractions are 
dynamic. Now, you are aware that static muscular contractions 
alone, as M. Beclard has pointed out, occasion an elevation of tem- 
perature thermometrically appreciable. Prom this point of view, aa 
wc, M. Ch. Bouchard and myself, have endeavoured to establish, in 
an essay communicated to the Society de Biologic,^ convulsions maj 
be classed under two heads ; 

1°. Static, in which tonic contractions predominate; these 
augment the temperature to a more or less marked extent. To thia 
category tetanus and epilepsy belong. 

2°. Dynamic y in which clonic convulsions predominate. These 
do not affect the temperature in a marked manner. Thermometrical 
explorations, which we have repeated many times in cases of paraly- 
sis agitans, and in some cases of chorea characterised by excessive 
agitation, seem to us to have placed the latter point beyond all doubt.* 

In connection with this question it would be interesting to deter- 
mine whether the urine, in paralysis agitans, presents any important 
modification in its chemical composition, and, particularly, any aug- 
mentation in the proportion of sulphates, inasmuch as, according to 
Dr. Bence Jones, such changes take place in chorea and delirium 
tremens — diseases in which there is great muscular expenditure. 

^ ^' Sur les variations de la temperature centrale qui s'observent dana 
certaincs affections convulsivcs et sur la distinction qui doit etre etablie ^ ce 
point dc Yuc cntre Ics convulsions toniques et les convulsions cloniques." — 
'Mcmoires de laSociutc de Biologic/ 1866. 

* This statement is corroborated by five new cases. Five explorations 
made in the case of Ber. gave an average temperature of 37*48° C. In the 
case of Guill, three explorations gave 37*6°. In the case of Dan. three morning 
explorations gave 37*3° C. ; and four evening explorations, 37.8°. In the 
case of Grav. two morning explorations gave 37°* ; and four evening ex- 
plorations 37'6°. In the case of Bau. three morning explorations gave 37*1'* ; 
and four evening explorations 37'45°. The pulse in the first case reached 90; 
in the second, 86; in the third, 84; and in the fifth, 80. The number of 
respirations, in these cases, was normal (B.). 
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Gentlemen, the symptoms we have described to jou persist, saeh 
aa we see tliem, for a less or greater lapse of time ; then, eooner or 
later, there comes a period that heralds the fatal i^sue, which mav be 
called the fei-minal period. The afFection patsaing its course, the 
dilBculty of movement increases, and the patients are obliged to 
remain, the whole daj long, seated on a chair, or are altogether con- 
fined to the bed. Then, nutrition suffers, especially the nutrition of 
the muscular system. There may supervene, as I have twice oliserved, 
s genuine fatty wasting of the muscles. At a given momentj 
*the mind becomes clouded and memory is lost. General prostration 
sets in, the urine and faeces are passed unconsciously, and eschars 
appear upon the sacrum. In such cases, the patients succumb 
to the mere progress of their disease, by a sort of exhaustion of 
the nervous system; and it is perfectly true, as several authors 
-have remarked, tliat at this t«rminal period the tremor, however 
intense it was before, is freiiueiitly seen to diminish and even to 
disappear.^ On a post-mortem examination, it is not common to 
■find any important visceral lesion capable of accounting for the 
occurrence of death. \Ae do not observe, for instance, the Icsiona 
of caseous pneumonia, or of tubercular phthisis, which, as we 
«hall see, usually terminate the existence of women attacked with 
-disseminated sclerosis or with progressive locomotor ataxia. 

Such, however, is probably not the most usual kind of death in 

' Resesrclies have since been made, in reference to Lliis subject, bj M. P. 
'Begnard in tlie labomtory of tlic Sorbonne, — two of tlic [latients in M. 
Cbucol's wards being placed under examination. In bolli cases, the urine 
coutaiaed a nearly cannil proportion of urea, but a less than normal propor- 
tion of sulpliuric acid. Tlie Bverngo of tourteeo apeciniens gave ig'S" 
gnunmes of ana; and 1*25 instead of 3 grammes of tKlpkurie acid. 
Jt follows from these ansljies tliat the eiLerction of aulphates ia 
liLminislied in paralysis agilans, contrary to the opinion advaneed by Dr. 
Benoo Jones when treating of chorea. In the latter affection, indeed, 
Xehniaonand Gruner have always found a diminution of sulpliates. Vogcl, 
-on his side, arrives at the same results, and he thinks that the contrary ron- 
•^usioDs of I>r. Beuec Jones must be attributed to the iasufficieocy of the 
anoljiio method employed.— iVo/< to Second {Frfiich\ Ediliaii. 

" In tlie case of a patient under M. Charcot's cha^^ (Latouil— Mario- 
fran^oise) wliose clinical history is given, )'• ex/rma, in the thesis of 
X:iaveleira, tlie trembling completely disappeared the aeooad day J!:j.'J 
death {'De la Paralysie Agituna,' 1873, p. 35). 
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paralysis agitaiis. Tlie fatal termiiintion, in fact, is frequently cnvinff 
to an intercurrent disease. Trousseau thrice behelrl death super- 
vene in consequence of pneumoiiin, and I have noticed the aame 
thing myself in several individuals suffering from paralysis agitima. J 
Was this complication due to the habit whicli such patients have <tf j 
remaining uncovered, even in the coldest weather, on account of ]l 
the sensation of interior heat they experience? We are unahle t 
affirm it. 

Let us not forget, gentlemen, that paralysis ngitans is one of tht^l 
grave affections of the nervous system whose duration is the longeBt>4 
It may last for thirty years. The symptoms of the third period J 
may themselves, as I have witnessed, linger on for four or five*! 
years. 

If I have dwelt thus minutely upon the syinptomatological descrip- 4 
tiou of paralysis agitans, it is because it constitutes, even at the-l 
present hour, nearly the whole of the history of this disease. 

The few autopsies which have until now been made on persona -I 
Bup[>osedly affected by paralysis agitans may be grouped into tlire 
classes. 

The first cla^s includes the cases in which no perceptible L 
has been met with in spite of the most attentive explorationi 
Several facts of this kind have been plna^d on record by differeafc^V 
authors. For my part, I have noted three well-marked c 
of paralysis agitans iu which the results of the autopsies weT 
altogether negative. At other times, wc find mention made of" 
common-place lesions, particularly of senile cerebral atrophy ; now 
this may exist, as is well known, without the slightest tremor having 
been ever present. 

The second class comprises the observations published by soni 
authors, — Bamberger, Lebcrt, nnd Skoda, for instance, — under t1 
head of paralysis agitans, and in which lesions have been found that, 
in all probability, pertain to disseminated sclerosis. Sueharethecaaes 
of Bamberger, Lebert, and Skoda. Was paralysis agitans really the 
disease under consideration, or were not the clinical symptoms rather 
those of disseminated sclerosis ? The latter was certainly the fact, 
at least as regards Skoda's ease. We shall, however, revert to this 
question, on a future occasion. 

Piiialiy, the last group contains the cose given by Farkinson and 
that of Oppolzer. In Parkinson's case, which, by the way, he 
relates at secondhand, it appears that there was an auymenta—m 
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wvolttme, with induration of tke pons Varolii, of the metlitOa 
,nmlof ihe cervical portion of tie card, aod that in addiUon 
; nerves of the tongue and those of the arm were apparenUy 
Amom. The latter necroscopiciil detail, vith others unnecesaarj 
to mention, seems of ti kind to throw douht upon the value of this 
»9e from nu anatomo-)mtbological point of view. 

As to the account given by I'rofessor Oppolzer it is scarcely more 
GonclDsive, in our opinion, in apite of the importance that has been 
accorded it. On poit-mortein. examination there was also found as 
induration of the pons Varolii, which, after microscopical scrutiny, 
was attributed to a hyperplasia — a proliferation of the connective 
tissue. What are the characters of this hyperplasia? The narrative 
is silent respecting them. There is no mention, in the original text, 
of any atrophy of the nervous elements, nor of any signs of fatty 
degeneration, two lesions given, for what reason I know not, in Uie 
version adopted by Trousseau in his clinical lectures. 

The foregoing considerations show, gentlemen, that the special 
lesion of paralysis agitans remains to be discovered.' 

The palioloi/ical physiology of the disease is scarcely more ad- 
vanced than its anatomy. Very shortly, I expect I shall have &n 
opportunity of demonstrating the accuracy of this assertion before 
yon. I shall not dwell upon the subject now, as I desire to conclode 
the clinical history of paralysis agitans by stating what we know with 
respect to the etiology and therapeutical history of this disease. 

Eliokigy. — A. Among exleTnal causes, two especially have a right 
to be mentioned, in a tolerably lai^e number of cases. First 
in order comes the influence of violent shocks of the nervoos 
system — fright, terror, the sudden communicalion of bad news, &c. 
Instances of this kind abound in books, and the facts which we have 

■ Since tliis lecture viss delivered (ia iS68), M. Cbmcot lias liad^oecaiios 
to make three new pmt-aortem ciBminatioDS. Tlii; lesions Le met wjtli ie of 
two kinds: Those of the Brat, constant in these three cases, consisted jin (a) 
obUtentiou of tlic central canil of the RfiiuiU cord b; proliferation of tiic 
epithelial clemenls which line the epend;;u>a; {b) proliteralion ot the nudci 
which surround the ependjnm; (c) pigmentation of nerve-celU, most marked 
in Clarke's column chieflj. Of the second kind of lesion, one was peculiar to two 
of these three cases, and consisted in a multiplicntion of the amjioid eOT' 
pnscles,— one was found only in a single' case ; this was a sclerosed patch ob 
the posterior surface of the bulbus rachidinis. In the most mnrkcd case*(o( 
paraljsis agitans) there was no lesion of the protubentia or of the hulbu 
discorercd. (For further details, see Joffroj, ' Societe de Biologie,' 1871.) 
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tjurselves collected oblige us to put away all scepticism on ttag^ 
subject. I 

Of the female patients whom wo have interrogated many related 
how iheir complaint took its rise in the midst of the political com- 
motions by whicli our country lias been agitated. It may be suHicicnt 
to mention the case of the gendarme's wife, which we have already 
referred to, and that of a woman at ])rtseQt occupying bed No. 2 ia * 
the Salle St. Alexandre, who began to tremble after a violent emotion 
occasioned by the events of December, iS^i^i. Besides the instances 
which came under our own observation wc may mention — 1°, acascof ] 
M, Uillairct (recorded in our memoir) concerning a father who saw his 
son killed before his eyes; 2^, another case, published by Oppolzer, ' 
relating to a burgher of Vienna, terrified by the bursting of a bomb 
beside him;' and 3°, n case given by Van Swieten, where a man ' 
was suddenly roused from sleep by a fearful thunder-clap. It would j 
be easy to multiply examples, but this could add nothing to what 
we have already told you. \Vbat it behoves you to know is the ^ 
fact that, in all tliesc patients, the trembling followed immediately, . 
or almost immediately, on the occurrence of the cause. But the I 
peculiar nature of the cause, be it known to you, does not impren 'I 
any special character upon the disease. 1 

Let us note, in the second place, the in/uence of prolonged ] 
exposure to mo!»l cold in the production of paralysis agitans, an I 
influence which, according to some authors, should suffice to esta- j 
blish its rheumatic origin. However, one important fact may be 
alleged against this view, which is that, neither before the develop- 
meiit nor during the course of the disease, do we meet with any form . 
of chronic or acute articular rheumatism, some rare cases excepted. I 
We notice, at most, in cases where the influence of cold can be j 
accused, the presence of wandering rheumatic or neuralgic pains. ' 

' In B work published in r873 ('Berliner Klin. Woe hensch rift.' No. 14, p. 
378, &c,), Dr. 0. Kohts reports a number of caaes of nervous affeotiont, 
observed at Strasbourg, whioli Ibe palicnta altributed to tlie terror caused bj 
the bombardment of tliat citj. Ttie autlior, wlto expatiates coinptac«ntl; on 
ttiat disastrous event, informs us tbat llic number of bombs abowcred upon 
Strasbourg amounted in tbirt;-one days lo 193,711, majcing, as be caleuLatci, 
£149 per daj, 369 per liour, or from four to five per minute. Amongst the 
pttholc^cal cases quoted, tliree appear to relate to paraljiis agitans : one is that 
«f a woman, aged liftj jears, another that of a woman aged siitj-one joart, 
and the third list of a man aged flfty-six jcars. (B.)—ifole to the Steond 
ereiuh BdilioH. 
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In Ihis connection we may ({aote tlie case oT a woinati to wbom 
your altcntion was drawn, and whose {etephaiitiue) gait recalls that 
of the larger pachyderms. This woman, who was engaged in wafer- 
making, lived for over tea years in a very damp apartment on the 
ground-lloor, and the description she gives of her unhealthy abode 
leaves no doubt upon the subject. She was, moreover, exposed to 
frequent chills in carrying on her trade. 

There are cases in which this cause is, in our opinion, far from 
having played the part assigned to it. Such is that recorded by 
liombei^ relating to a man who, in 1813, was stripped naked by 
the Cossacks in snowy weather. Is the action of cold to be accused 
in this case, or the influence of terror ? 

Finally, we will point out a third cause, which has been silently 
passed over, by most medical writers, in describing this disease, 
namely, the iiri/aCion of certain peripheral nerees, supervening ia 
consequence of a wound or contusion. A case mentioned by Haas, 
from Door, in iH.'^l, and quoted by Dr. Sanders, appears to belong 
to this etiolt^ical group. It relates to a girl of nineteen, under 
whose right toe-nail a thorn had |)enetrated. She immediately com- 
plained of acute pain, and soon after was seized with trembling, 
which, though at first limited to the wounded foot, gradually became 
generalised. This trembling, it is said, completely disappeared in 
the course of time. A termination so exceptional affords us reason 
to doubt whether this was really a case of paralysis agitans. 

The wife of one of our provincial brethren, whom I attended, 
received a severe contusion of the left thigh, owing to a fall from 
her carriage. After some time there supervened in the injured limb 
acute pain following the course of the ischiatic nerve, and, shortly 
afterwards, the extremity was affected by trembling throughout its 
entire extent. This tremor, which was at first temporary, became 
permanent later on, and finally invaded the other members. 

With this case we may place that of a midwife, who was also 
taken with paralysis agitans. This patient, who was under my 
care in Ija Salp^triiire for many years, had experienced a violent 
pain, limited to the course of the nerves of the leg and foot. The 
parts so affected were the first seized with tremor. The pain, 
wliich had arisen spontaneously, and whicli was at times intolerable, 
resisted the most energetic remedies. It persisted until the death 
of the patient, on whom, unfortunately, no autopsy could be 
performed. 
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B. We liave indicated tlio cases in which the influence of ao 
etiological element may be discerned ; but there are others where 
the most attentive investigations do not lend to any result. Here 
we arc reduced lo inquire into the predlspMing injluencei, which it J 
now remains for us to review. 

In relation to the question of age, we ihould point out that! 
shaking palsy is not, as has been asserted, a senile disease. It ii 
true that it sets in after forty, and consequently at a later period 1 
than disseminated sclerosis. This rule, however, is not absolute;, 
some instances may be cited in which the disease showed itself^ 
at an early age, at twenty, for example, as in a case which M> J 
Duchennc (de Boulogne) has told us of.' 

&J^ appears not to exercise any pathogenic influence; paralysti I 
ngitans is found as commonly in males as in females. 

We possess no precise information with respect to the influential 
of hereilitary predisposition. Uidike locomotor ataxia in certain 
eircumstiinees, and progressive muscular atrophy, paralysis agitans 
is not n family disease. Tbc observations which have produced % 
contrary impression relate to partial tremors that showed no tea- I 
dency to become generalised, and which pertain rather to the claasfl 
of convulsive twitchiugs (^(cj ennvnUifn). 

Tiierc is some reason to believe that the Anglo-Saxon race (iill 
England and North America) is the most ^iubjeet to this disease. TheJ 
accouula which I have received from physicians of the countries'! 
mentioned, my personal experience, and esppcially the information 
with which ray friend, M. Browu-St'iiuard, has supphed me, aH 
yield support to this opinion. 

But even in those countries shaking palsy is not \-ery common. 
Dr. Sanders, in his statistical table, which comprises England and 

■ M. Fioupe bus pnUislicil in llic 'Jovmnl ilo M^iiccmc ct de Cbirurgie 
Pratiques' (p. 389, 1874) the case of a joung girl, nnder the care of Dr. 
Siredcj, who wna Btrickcn with ahakiag palsj at the age of from Gftecn to 
siitecn jearB : " Towards the end of the siege of Piiris she had oae daj taken 
refuge ia a cellar to he out of the waj of the projectiles, when a shell bunt, 
destrojing three or four persons at her side. Seized nilh viotent terrar, she 
fainted qwbj, and when, after a few instants, she came to her senses, it was 
soon obsorvud that licr riglit arm was shaken hj a slight tremor, wliioh in a 
little Lime invaded the right lower extremity also." She presents, at present, 
alt tlio symptoms which denote paralyBis agitans: characteristic physii^nomy, 
fixity of gszc, special attitude of head and body, peculiar gait, propolaioOi 
retropulsion, ic. (B,) — Note to the Sciwtd French Edition. 



I 



TREATMENT. 16ft- 

I, and reaches from 1^55 to i^^^, records 205 cases of death 
by paralysis agitans —that is, an average of 23 deaths per ye-ar (four- 
teen meD and eight women). Finally, this disease figures in the 
fifth place, side by side with locomotor ataxia, on the etiological 
list of affections treated at La SalpStriere. 

Tieatmeat. — A few words, in conclusion, gentlemen, upon thera- 
peutical remedies. It is an incontestable fact that paralysis agitans 
is sometimes cured. Does thia cure take place spontaneously, or 
because of the remedies employed ? The latter hyi>othesis is but 
little probable, so far as the majority of these fortunate cases are 
concerned, for the same drugs, to wbich the credit of effecting the 
cure in sueli cases, has been given, have completely failed in other 
cases. Elhotson administered carbonate of iron, and Brown- Sequard 
chloride of barium — each of them had a success to chronicle, and, 
along with that, cases in which the results were negative. M. 
Duchenne (de Boulogne) has likewise to record the cure of one ol 
bis patients. These instances prove that paralysis agitans is not 
incurable. But we must confess that we are ignorant of the means 
employed by nature to produce this result. 

Everything, or almost everything, has been tried against Uu» 
disease. Among the medicinal substances that have been extolled, 
and which T have administered without any beneficial effect, I need 
only enumerate a few. Strychnine, praised by Trousseau {' Journal 
de Bean '), appears to me rather to exas|}erate tlie trembling than 
to calm it. Ergot of rye and belladonna, recommended on account 
of their an ti- convulsive qualities, have not yielded any very profit- 
able results. The same verdict must be given in reference to opium, 
which, on the contrary, augments reflex excitability, and which was 
supposed capable of moderating the tremor because of diminishing 
the pain. Latterly I have made use of hyoscyamine, from which 
some patients have obtained relief ; its action, however, is simply 
palliative. 

Ogle gave Calabar bean without any advantage. As to nitrate 
of silver it has always appeared to us to exaggerate the convulsive 
condition, and this is the more remarkable, because in disseminated 
sclerosis it sometimes produces a fairly marked amendment, and 
diminishes the btensity of the shaking.' 

ided the hypodermic injection of ft. 



' M. Eulenberg bas reccntlj 

mposed of one part of HTsciiiale of potash In two partg of water 



solat.io 

(' Berliner Klin. Wochenschr., 



., i^ii). This mode of trealmenl, having 
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Finally, we should mention the application of electricity, which, 
according to some physicians, has* brought about several cures. 
Neither statical electricity nor the interrupted current is recom- 
mended. These agents, though of benefit, it is said, in chorea are, 
at least according to Dr. Gull, inefficient as against paralysis agitans. 
The continued current of a galvanic pile is prescribed. It is not 
necessary, gentlemen, to remind you to-day that the physiological 
and therapeutical effects differ remarkably as you make use of one 
or other of these kinds of currents. However it be, there are at 
least two cases in which this method of treatment seems to have 
proved successful. The first pertains to Bemak, the second to Dr. 
Bussell Reynolds. It is proper, therefore, when the occasion offers, 
to have recourse to the continued current. 

been tried by us in M. Charcot's wards, gave no satisfactory results (' Progr^ 
Mddical/ 1874, p. 345). We have also prescribed bromide of camphor in the 
case of two patients in the same ward, whose disease had lasted for several 
jears. In the first weeks there was amendment of some sjmptoms, but this im- 
provement did not persist. It might, perhaps, be well to recur to this thera- 
peutic agent in less advanced cases. (B.) — Note, to the Second French Edition, 



LECTUEE VI. 

DISSEMINATED SCLEROSIS. PATHOLOGICAL ANATOMY. 

Summary. — History of disseimnat^d sclerosis ; French period / 
German period ; New French investigations ; Macroscopi<r 
morbid anatomy ; external aspect of the patches of sclerosis ; 
their distribution in brain, cerebellum, protuberantia, bulbus 
rachidicus, and spinal cord. Patches of sclerosis on the nerves. 
Spinal, cephalic or bulbar, and cerebrospinal forms. Characters 
of the sclerosed patches ; their colour, consistence, 8fc. 

Microscopic anatomy ; sketch of the normal histology of 
the spinal cord ; Nerve-tubes; Neuroglia, its distribution ; Cor- 
tical layer of the reticulum. Characters of the neuroglia, 
influence of chromic acid. Arterial capillaries. Histological 
characters of the sclerosed patches ; transverse sections ; peri* 

pheral zone ; transition zone ; central region. Longitudinal 
sections. Alterations of the blood-vessels. Examination of the 
sclerosed patches in the fresh state. Histological lesions consecu- 
tive on section of the nerves. Fatty granulations in sections^ 
of the sclerosed patches observed in the fresh state. Modi^ 

jications of the nerve-cells. Mode of succession of the lesions. 

Gentlemen, — At our last conference I dwelt upon the distinction 
which should be made between the different kinds of tremor. I 
mentioned^ at the outset, that they could be divided into two groups;, 
one, in which tremor is in some sort permanent; another, in 
which tremor only supervenes on purposed movements. Then, 
proceeding from these notions, I cited as an example of the tremor 
characteristic of the first class, that observed in joara/y^w aglians, the 
history of which I traced for you. On our way, I noted some of the 
characters which enable us^ in these days, to distinguish this disease 
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from uiioliii;r BfTcction, previously coufouridud with it, namely, fro 
ditteinlnaled aderosia. 

To tLis uirectioii, wluuli offers us an exBinfile of tremuiaUan ] 
belonging to the second class, i.e. a. tremor wliicli only appeara under j 
certain conditiDua,we shall devote the present and succeeding lectures. | 
Anatomically couaidered, disseminated B!:lerosis forms a olearly de- I 
fined pathological species ; chnically. tlie civse is difTerent, and in I 
thia connection we shall have many blanks to fill up. Let us begin I 
by a few words on the history of the subject. 

lIisToiucAL Note. 
Disseminated sclerosis is found mentioned, for tbn first time, in 
Cuveiihier's 'Alius d'AnntotDiePathoIogii[ue,' 1^3^-1842, nnadmir- j 
able work, which ought to be more frequently consulted by all who J 
desire to avoid the disuppointracnt of making second-hand " dis- j 
covcries" in morbid anatomy. In Parts 22 and 23 you will I 
ubserve representations of the lesions found in disseminated sclerosis, 
and, side by side, you can read the clinical observations wiiich re- 
late to them. I take advantage of this opportunity to commend to 
your perusal a. remarkable chapter on paraplegia. Previous to this 
«pocli, so far as I am aware, there is no trace of disseminated 
sclerosis to he discovered anywhere. 

After Cruveilhier,CarBwcll in the articleon "Atrophy," contained ia I 
his ' Atlas,' 1 838, has had lesions depicted which pertain to dissemi- ^ 
'«atcd sclerosis. But this author, who has drawn the materials of his 
work chiefly from the hospilala of Paris, does not relate any clinical 
'case in connection with this subject. I'lvcn to'day I do not believe 
that disseminated sclerosis is known in Englaiid.i I do not find 
it indicated in any of the standard works published in that coimtrjr,.] 
not even in Dr. Gull's valuable collection,'' " 

Thus, up till that time, the principal documents in connection 
with this disease had been collected in Prance. Prom that period 
forth, during a lapse of several years, this question dropped into 
almost complete oblivion, and we have to seek in Germany for new 
indicia. Ludwig Turck published, in 1855, examples of lesionn | 
manifestly belonging to disseminated sclerosis; still, the phyaio- j 
logical aspect of it alone engaged his mind ■? Bokitansky indicates' I 

< Tbis lecture wta delirered in 18(18. 

= Cases of Puraplegia in ' Guj's Hospital ]tc]>orts,' 1856— 1858. 

' " Bcobiidiluugeii liber das LcituiigBTermogen des Mensclilidcn Ruclioo 
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Uiem in liis treatise;' I'rerichs^ and Valentine^ record two observa- 
tions; Riudfieisch,* Leydeii," and Zenker," present in their turn 
some elements towards the solution of the problem. There were, 
however, desiderata to be supplied, and new researches were indis- 
pensable. It was at La Salpetriere that the ([Uestion of dissemi- 
nated sclerosis once more attracted attention amongst us. lu 1862, 
M. Yulpian and mjaelf placed new examples on record. M. 
Bouchard, founding his remarks on tlie cuses collected by us at 
the ijalp^triere, reopened the subject in a treatise wbicli lie read 
before the Medical Congress at Lyons, 

In the preceding enumeration of authorities, we have taken count 
chiefly of the works relating to the pathological anatomy of the sub- 
ject,' aa we propose to make mention hereafter of those which contain 
clinical details. To the items of information culled from the writers 
whose names are mentioned above, we shall add other information 
drawn from unpubhshed sources,* and, in order to facilitate the 
understanding of our studies, we shall place before your eyes the 
anatomical preparations which we have preserved. 

Machoscoi'IC Asatximy. 

Disseminated sclerosis, as I have informed you, gentlemen, ia not aii 
exclusively spinal affection. It invades the cerebrum, the pons Varolii, 
the cerebcUum, the bulbus rachidicus, as well as the spinal cord. 
We shall, therefore, enumerate the alterations which are to be ob- 
served, taking the most distinctive cases, in the different parts of 
the nervous system, viewing them tirst externally, then in section. 

We have here to consider a comparatively coarse alteration, 
and it is surprising that it should have escaped observation so 
long. On the plates before you, in which these changes are ac- 

markt," ' Sitzungabericbte der Kais. AkaduJiiie ilcr WisscDScbaften, Matb. 
Natur. Class,,' t. ivi, 1855, p. 22^. 
! 'Lciirbucli dcr Palliologisclien Anatomie,' 1856, Zwciter Bstiii, p. 488. 

* 'Baeser's Arcliiv,' Band i. 

* '■ Uebcr die Sclerose der Gcliinis uad Kuckemuarks" (' Deutsche Klinik,' 
1856, No. 14). 

* " Uislologiscliti Detail lu dcr Graucn Dcgeiieratiou vol Hirn and Riickeu- 
marka " (' Vireliow's Archiv,' B. ixvi, Heft und 6, p. 474). 

* "Oeber grauc Degeneration dci ItuckeoBiuks" {' Deutseho Klinik,' No. 

13. isej). 

* "Ein Bcitrag zaT Sclerose des Hiros uiid Itiickcaoiarks " ('Zeitficlinft fur 
Rat. Ucdiiin.- B. ixiv, Ueft 1 und 3). 
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curately depicted, you see the spinal cord spotted with greyish 
patches, having a more or less regular outline, but in every case 
distinctly circumscribed and contrasting widely with the adjacent 
portion of the cord. (See Plates III and IV.) 

Sometimes discrete, sometimes confluent, these spots or patches, as 
you may easily perceive, are disseminated without any apparent order 
and as it were by chance, over the whole of the spinal cord. The medulla 
oblongata itself does not escape, — far from it (see Plate I, figs, i and 
3) ; different portions of the encephalon are also frequently affected. 
But we cannot content ourselves with this simple sketch, and we 
must enter upon the details of a more regular description. At the 
outset, we should remark that a mere external examination will 
give but a very imperfect idea of the lesion. The spots or patches 
which we have mentioned are not superficial ; they constitute real 
kernels or foci which penetrate into the substance of the tissues. 
Frequently, indeed, the section itself will reveal the existence of 
other spots concealed in the interior. 

Let us first examine the encepialou. The general appearance of 
the cerebrum proper has undergone no modification of form, nor, 
we may add, of colour ; for the patches arc very rarely found on the 
grey suTSsfancc of the convolutions. It is different, however, as 
regards the central parts. There, in fact, we find the patches^ 
especially on the walls of the ventricles, in the white substance of 
the centrum ovale, the septum lucidum, the corpus callosum, and 
finaUy in certain regions of the grey matter, e?.^., the optic thalamic 
and the corpora striata (Plate II, figs, i and 2). 

The cerebellum generally presents only internal patches, which 
occupy especially the corpus rhoraboideum (Plate I, figs, i and 2). 
The dulbus rachidicus, the pons Varolii, and the different dis- 
tricts of the isthmus, are very frequently affected by patches 
of sclerosis which, in such cases, are both peripheral and deep- 
seated. When the bulbus rachidicus is attacked, the patches arc 
found to affect, either singly or simultaneously, the corpora olivaria, 
pyramidalia, restiformia, and the posterior region where the nuclei 
of origin of the bulbar nerves are disposed. As regards the pons, 
the patches generally occupy its antero-inferior aspect. If we ascend 
higher, wc see the corpora mammilaria (or albicantia) and the crura 
cerebri affected (Plate I, figs, i and 2). 

We now come to the spinal cord. Through the pia mater we 
often perceive the grey spots which assume a rosy tint or salmon- 
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colour, on contact witli the atmosphere. But it is especially after 
the removal of thia membraue, a removal easily effected, that the 
lesions are clearly perceived. They affect the whole of the cord, 
being found iu the cervical, dorsal, and lumbar regions; they 
invade all the dilferent columns indiscriminately, are to be found on 
the sides of the lissures, and attack the <^rey substance as ttcII as 
the white (Plates III and IV). 

The rtervei themselves do not escape scleroais. We sec them, 
indeed, sometimea emerge from a sclerosed patch and yet remain per- 
fectly sound; at other times, wefindlhemaffected, in their course, by 
sclerosed patches quite similar to those of the nerve-centres ; this is 
so,at least, as regards those parts of the nerves which lie adjacent to the 
centres, for the observations of MM. LiouviUe and Vulpian (which 
have been frequently verified) leave no doubt upon the subject. 

The cranial nerves that have been found to present sclerosed 
patches are t)ie optic, the olfactory, and the fifth pair. As to the 
raeAiflia» nerves we only know that such patches liave been observed 
on the posterior and anterior roots : but we are not aware whether 
they have been thus affected in their extra-spinal course (Plate I, 
figs. 1 and 3, a,l/). 

I will not dwell any further, gentlemen, on the topography of 
the patches of sclerosis; still, I cannot refrain from request- 
ing your earnest attention to the interest which belongs to this 
question. 

Tou observe, in fact, that these patches, in different cases, occupy 
very different regions of the nervous centres, and it is clear that this 
vaiiatioa of position should be represented by very different 
functional disorders. It is, indeed, to this fact that the disease 
owes a large portion of its ])rotean character. We shall return 
to this subject; at present, you will remark that these differences of 
position give rise to certain important clinical divisions. Some- 
times the patches occupy the spinal cord exclusively {spinal form) ; 
sometimes they predominate in the eucephalon {cep/ialtc or bitlbar 
form) ; finally, the simultaneous existence of patches ia the ence- 
phaloD and cord supplies the creeh-o-apiiialfoi-m. 

In order to close what I have to say respecting the macroscopic 
anatomy of the disease, it only remains for me to indicate the 
principal characters which the patches present when considered in 
themselves. 

Sometimes they are salient, and as it were turgescent ; at other 
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tames they are oa a level with the adjacent parts ; finally, they I 
aometimes depressed, when of old dale. 

Their colour resembles that of llic grey matter, from which i1 
difficult to distinguish them ; but on contact with the atmosphea 
they assume a rosy hue, and numerous vessels are observed c" 
tribut«d through them. 

Tiiese spotd have a firm consistence, and, on section, present | 
deau surface, whence exudes a transparent fluid. 

Hitch, gentlemen, as regards its simple anatomy, is disseminata 
sclerosiB, or sclerosis generalised in patches; we have now to entaf 
■pon its minute histological details. 

In order to bring to a successful issue this undertaking, whid 
wlat«s to facts demanding a carefu! c^iposition, I must beg you I 
grant me both your entire attention and all your indulgence. 

Microscopic Anatomy. 
The method to bo followed is simple. AVe should pro 
from a consideration of the normal state of the tissues ; 
encc known, it will be more easy to deduce the morbid altera- 
tions. The preliminary knowledge of the charactoristics of the 
normal state, as regards tlic organs and the elements whoso 
changes we wish to study, is doubtless familiar to you, and 
ve might, if necessary, enter at once upon an examinulion of tlie 
intimate lesions. Nevertheless, as you arc aware, the histological 
anatomy of the nervous centres is, in many respects, quite new ; 
of the qncations which it suggests are still disputed ; whilst, on ti 
«ther hand, for tJie comprehension of pathological lesions, it is a 
a matter of indifference to have a more or less well-grounded opinian 
in reUtiou to these questions. These considerations induce i 
remind you, at least in a succinct manner, of certain fundamental 
facts of normal anatomy. We shall, however, occupy ourselvi 
ehielly with the spiual cord, an organ of less complexity and mc^ 
easily studied than the brain. In order to limit the field of « _ 
eiamination we shall not delay to describe the nerve elements, 
properly so called, whether tubes or cells, nor shall wc dwell on 
their reciprocal relations or modes of groupmg, in the fonnation 
of what is known as the white and grt^y substances. We propose to 
•ouceDtratB your attention on tlie connective gangue (or matrix) 
which surrounds these elements on every side. To this connectin 
mAtiiig a high interest attaches, especially for the pathologist, becani ~ 
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in most attribute to it a supreme part in the cansatiou of certain 
alterations of the nen'ous centres, and particularly in the cases which 
at present engage our attention.' 

I. 

A. It will be, I believe, of advantage to inaugurate this study by 
-an esamiuation of thin transparent sections, taken tranavetsely 
feini segments of the spinal cord, which have been properly hardened 
in (Hlnle chromic acid and coloured with carmine. Carmine is here a 
prccioua reagent. Thanks to it, certain elements which under its 
intluencc assume a vivid hue are tberehy set in relief, whilst 
other elements preserve their usual appearance. Thus the gangli- 
onic cells, their nuclei, their neucleoli, and aho the prolongations 
of these cells, are strongly coloured under the influence of this re- 
^nt. The connective matrix also becomes tinted throughout its 
whole extent, but much less vividly ; as regards the nerve-tubes, 
[he axis cylmder alone takes the carmine tint, whilst the medullary 
sheath completely resists its action. 

All the details which this mode of preparation brings out may be 
followed on the plate, co])ied from Deiters,^ whicii I here ex- 
hibit ; you will afterwards easily find them in the very beautiful 
sections which I shall have passed before you for inspection, and 
which I owe f o the courtesy of Dr. Lockhart Clarke. These sections 
should be at lirst examined with a low magnifying power. 

In the preparations, as in the plate, the portions pertaining to 
the white substance of the cord seem to you at first sight almost 
entirely composed of small regularly rounded bodies, like discs, 
placed side hy side, and having all nearly the same diameter. 
These are thin cylindrical segments, resulting from section of the 
nerve-tubes, which tubes are, in that part of the cord, disposed longi- 
tudinally, having the same direction as the greater axis of the organ, 
and are here, like the prisms of a basaltic causeway, placed parallel 
each to each. In tlie centres of these discs, which are chiefiy formed 

■ II is known tlint tlio first studies ot lUe caoDcclive mntris of the 
spinal cord dnte from 1810, and are due to KeulTel ; but it is less koowii tlaC 
CroTcitbier in his Article on opoplei; in tbc ' Dictionnsirc dc Mfdccioe et dc 
Ctitnii^« pratiques,' published in iSzo, mentioned it:—" Le lissu cvllulaira 
•&VIU estremetneut d£li6 qui unit et sepRre les fibres c^rcbnlea ct qui forme 
lue tnme excess ivement tennc" {/oe. eil., p. 309). 

■' 0. Deilers, ' Uotersuch. liber Geliirn und Iliickenmork,' Brnunaciiwiejr, 
1865, PL lit, lig. 13. 
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of non-tinted racduHary matter, having a brilliant and transpareiw 
appearance, you will see a point or ratber a little globule, i. e. thft 
axis cylinder, coloured carmine. 

A somewhat more careful scrutiny soon enables you to note- 
that the discs in question arc not exactly in contact, and that 
they are, on the contrary, more or less plainly separated, each from 
its neighbour, by an apparently homogeneous substance, which tbe 
carmine colours faintly, and which seems to fill like a. cement all 
the interstices that the nerve- elements leave between them. Thi« 
substance ia nothing other than the connective ganguc (or matrix) 
as we called it .1 little while ago, the neuroglia of Vircbow, and the 
reticulum of Kolliker. In studying its mode of distribution and 
arrangement, in the dilferent parts of the section, you will readily 
perceive that it constitutes an important portion of the mass of the 
organ. Observe, in the first place, that in the peripheral part of 
the section it forms a ring or rather a zone of some thickness^ 
from which the nerve-tubes arc altogether absent. This zone ia 
covered externally and enveloped, as it were, by the pia mater, 
vith which it contracts only some frail attachments ; it is, besideSj 
perfectly distinct as regards structure from the latter membrant^i 
which is composed of fibrillary connective tissue and is, therefore, 
built up quite diiferently from the neuroglia. This zone has been 
carefully described by Bidder, and by Frommatm,' wlio term it the 
cortical ^«yer of the reticulum (Riiidcnnc/ilici/) ; we shall sec, further 
on, that, considered from a pathological point of view, it is 
incontestable interest. 

^rom the internal border of this zone or cortex we see septa." 
arise and proceed, at certain intervals, which direct their course 
towards the centre of the cord, which they divide into triangular 
compartments of almost equal size, whose bases are at the circum- 
ference, and wbose apices are lost in the grey matter. Each of these 
septa gives off secondary dissepiments, and these tertiary, which are 
again subdivided. Their ramifications get interwoven, crossing and 
anastomosing, so as to produce a web or network with meshes of 
unequal size. Each of the largest of these mesbes may enclose a fas- 
ciculus of eight or (en nerve-tubes, or even more, whilst each of the 
smaller meshes usually contains only one. Tbc reticulated charecter 
described becomes especially evident in those portions of the prepara- 

' C. Frommaaa, ' Untertucli. iibcc die iiormiile uaiJ pnlbolog. Aiiatomie da- 
liiickeiiroarks,' Jeaa, 1864. 
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tion where^ owing to the peculiar distribution of the nerve-tubes^ 
the connective skeleton persists alone. 

The neuroglia plays^ probably, a more important part in the grey 
substance than in the white ; there are, in fact, some regions almost 
exclusively formed by it, as, for instance, the borders of the central 
canal and the column of the ependyma. It is also predominant in 
that part of the posterior comua known as the gelatinous substance 
of Eolando ; in the posterior commissure, which consequently takes, 
almost throughout its whole extent, a rosy tint in the preparations 
coloured with carmine, whilst the anterior commissure, on the con- 
trary, in consequence of the numerous transverse nerve-tubes it 
contains, is much less affected by the reagent. In the grey sub- 
stance also, as in the white, the neuroglia presents a reticulated 
appearance ; but, in the former case, the greater intricacy of the 
"trabeculse causes the meshes to be notably smaller, and the whole to 
assume the appearance of a spongy tissue. In both states, how- 
ever, it serves as a framework and support for the blood-vessels. 

B. It is incumbent on us now to investigate, by means of more 
powerful lenses, what is the histological constitution of this connective 
gangue or web, of which we only know as yet the most superficial 
appearances. Have we here a common connective tissue, (laminous 
or fibrillary) ? Certainly not. All observers are agreed upon this 
j>oint. But, beyond this purely negative notion, almost eveiything 
>else is disputed in the histological history of the neuroglia. How- 
ever, one opinion tends to become prevalent here, and this opinion, 
if I may judge from impressions arising from personal observation, 
-closely approximates to the truth. According to this view the 
neuroglia would be formed, like the stroma of lymphatic glands, for 
instance, after the type of simple reticulated connective tissue (Kol- 
'liker) ; that is to say, it would be essentially composed of stellate 
-cells, generally poor in protoplasm, having slender prolongations, 
ramified several times, whose branches unite with other, so as -to 
bind into one system the several cells, and to render them, as it 
^ere, joint-partners [Kolliker,^ Max Schultze, Frommann].' In 
ihis form of the connective tiasoe there exists but very little amor* 
phons matter in the meshes of the reUcolam, and the intermediate 
fibrillary substanoey wbicli is one of the fundamental characteristiai 
5of the lamiiioiu tusoe, is eompletely deficient here. 

^ SaSkcf^ 'CTiaiMiliir/ se Ed, Leipcig, 1867, § 10%. 



166 



ON THE NEUUdOLlA. 



Let us now ace what direct cxamiimlian enables us to discern 
tbiu sections of the cord hardeueil by chromic acid and colour* 
with carmine. As iii the case of the stroma of lymphatic glau' 
whicit wc have just taken for example, it becomes us here to dist: 
guish, in the first place, the cells, and, in the sccoud place, a> 
network of fibroid trabecula;, which binds these cells together. Let 
us first take note of what is observed in the white substance. The 
points of the reticulum, where several trabeculae meet, form here and 
there swellings or nodes of different degrees of thickness, situated 
at almost eijual distances from each other. Now, all these- 
nodes, but especially those remarkable by their great size, present 
towards their central portion a dehnite, rounded, and somewhat 
oval corpuscle, more vividly coloured by carmine than the adjacent 
parts. These bodies are nuclei, having a well-defined border ; they 
are finely granular, are devoid of nucleoU, and measure each on ail 
average from 0-004 ^- '*" o"oo7 m. They are soluble in acetic acid, 
which causes them to shriiik in every direction, and diminishes their 
diameter sometimes by one half; they are known by the name of 
mi/^loci/tes (Ch. Robin),i or neuroglia nuclei (Virchow).^ A thin 
layer of protoplasm, having no distinctly cellular appearance, usually 
surrounds these nuclei {nffcloci/tes, variHi! noi/au), which, at other 
times, on the contrary, are enclosed in a genuine rounded or stellate 
cell {mi/i'locytes, variety eeUide), and furnished with more or If 
numerous prolongations {from three to ten, according to i'rouimann), 
of dift'erent lengths.^ 

The prolongations appear to unite with the trabeeuliu of thei 
reticulum, wliich continue them, as it were, without any percepti" " 
line of demarcation. In cases where the cellular form is not distini 
the nuclei, either naked or covered only with a thin layer of proto- 
plasm, look like centres whence arise the trabcculie of the reticulum,, 
and whence they radiate in different directions. 

The trabeculti; should be studied in their turn, and considered-, 
independently of the connections they have either with the nuclei 
with the cells which occupy the nodes of the reticulum ; their texti 

' Robia, ' PtDf^ramnic iJa Cours d' Histologie/ 1864, p. 46; ' DictiOE 
Eacjclop^dique,' Sc Suric, t. i, ire part ; art. Liimiaeux, p. 3S4. 

= Vitchow, Die Kraekhaft, Geschwulstc, 1864-65, t. ii, p. 137. 

> !□ reference to this subject see Hajem and Mognan, ' Journal de la 
Fhjsiologie,' &c., No. i, 1876. Hajcm, ' btndes sur les diverges formes- 
d'Enc6phalite,' 1868. 
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varies somewhat, according as we examine them in transverse and 
in longitudinal sections. In the first case they have the appearance 
of thin homogeneous and brilliant dissepiments of a fibroid nature. 
Anastomosing, they form meshes, the smallest of which is still large 
enough to enclose a nerve-tube. Suppose we observe a longitU:- 
dinal section ? The trabecular are seen to ramify to an indefinite 
extent, and produce a network having much finer meshes. This 
network is disposed in the form of dissepiments, which separate the 
nerve-tubes from each other and enclose them, like a sheath. The 
interstices which exist here and there between these sheaths and 
the nerve-tubes seem to be filled up by a small quantity of finely 
granular'amorphous matter. In the normal state we meet nowhere, 
amongst these trabeculse, with the slender fibrillse which constitute 
an integral part of laminous tissue.^ 

In the grey substance the neuroglia is disposed on the same 
general plan ; the meshes of the fibroid network are, however, and 
especially in parts where the nerve-elements disappear, more serried 
than in the white substance, and from this cause a spongy appear- 
ance results, which we have already noticed. Let us add that the 
stellate cells abound in greater number than elsewhere in certain 
regions of the grey substance, and that they sometimes attain such a 
development that it becomes very difficult to distinguish them from 
nerve-cells ; but we shall have occasion to refer to this point again. 

A dense fibroid network, with close meshes and numerous cells, ia 
found also in those parts of ihe white substance where no nerve- 
tubes exist, in the cortical layer {Rindetuchlicht), for example, and 
in the greater septa which arise from it. 

If we can depend upon the preceding description it is incon- 
testable that the neuroglia deserves to be classed with the reticulate! 
connective tissue type, whose essential characters we noted a little ago. 

But this description has been chiefly traced out, as you have not 
forgotten, from observations made on fragments of spinal cord that 
have been subjected to the action of chromic acid for a greater or 
less extent of time. Now, can it be asserted that the resolte 

' The term tissu lamineux was applied ia 1799 by Chaussier to the 'tissue 
recently and still commonly known as cellular tissue, which we now call con- 
nective tissue. Professor Hobin still makes use of Ghaussier's term, all^;iiig 
it to be the best, because he says the ultimate elements of this tissue are 
long filaments, somewhat flattened, thin, slender, soft and hyaline, smootl^ 
slightly ebistic, fasciculated. (Sigerson.) 
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obtained by this method of preparalion are beyond llie reach of 
criticism ? Sucli is not the opinion of some authors, amongst nhom 
we must cite, in the foremost place, auch masters as Henle and 
Ch. Robin.' According to tbeac, the fibroid reticulum, above 
described, has no real existence, but is an artificial product. 

In the fresh state, before the apphcation of reagents, the spaces 
betveon the uerve-tube« are filled {according to them), not by solid 
trabeculce, arranged so as to form the meshes of a network, but 
flimply by a soft, greyish, fineJy granular substance, in the midst 
«f which the myelocytes are, as it were, held in suspension. 

This substance has the property of hardening, without losa of 
volume, under the influence of alcohol and different reagents, of 
chromic acid in particular ; and it is owing to this circumstance that 
it presents a reticulated appearance in preparations treated bj the 
latter reagent. To these objections, ai^uments or rather facts have 
been opimsed, some of which possess, we think, almost absolute 
authority. It is conceded that in the norma! slate an amorphous 
matter exists, interposed between the nerve-elements, though in 
scanty proportion (Kiilliker), and that this matter possesses the pro- 
perties which have been described. It is also conceded tliat, in the 
fresh state, the reticulum is less distinctly defined than in preparations 
tiardened by the use of acids. But it is not the less true that, even 
in the fresh state, thin sections of the white subslnnci- of the cord, 
when placed in iodised serum and dilacerated under the microscope, 
permit us clearly to discern on their borders the fibroid tractua of 
the connective tissue {Kiilliker, Frommann, Schultzc). This result, 
which it is easy to arrive at in the normal state, is still more readily 
obtained in certain pathological conditions when the normal arrange- 
ments are exaggerated, without being radically altered (Virchow). 

This is what takes place, for instance, as we shall point out, in 
subacute interstitial myelitis and in sclerosis proper, when the alter- 
ation has not as yet exceeded the Rist phases of its evolution. 

From all this it has been concluded, and we think the conclusion 
legitimate, that the chromic acid has no other specific effect than to 
bring out into betler relief the reticulated texture of the connective 
gangue or setting of the spinal cord. ITic arrangement was pre- 
viously in existence; it is not produced from nothing by the action 
of the reagent. 

In order to conclude the remarks which I have thought it mjr 
' ' Diet. Eacjclopfiiique,' kc. cit. 
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■duty to offer you, hi rerercncc to the normal histology of the sitinal 
nerve-centre, I have only a word to add concerniDg an anatoinical 
peculiarity of the smaller vessels, and prinpi pally of tlie arterial 
capillories, in the substance of this organ. They possess, like the 
intra -encephalic arterioles, that sapemumerary coat which is com- 
monly known as the lymphatic sheath or Eobin'a sheath. 
This sheath is separated, as you arc aware, from the adventitious 
coat by a free space, filled by a transparent fluid in which float 
some definite elements. You will soon recognise the interest be- 
longing to this anatomical arrangement, wlicn we come to the 
question of interpreting certain lesions.' 
II. 

After these preliminaries, it becomes easy for us, gentlemen, to 
■enter upon the study of the histological alterations of the spinal 
cord in dUseiitiitaied gclerosis. The description of these changes, 

' Since this tentiire wu delivered, several works have b«ea published on the 
atniclnre of Ibe neuroglitt (aee in refereoce to iLia subject a critical review by 
Gombtult, 'Archives de Fhjfiiologie,' 1S73, p. 45S]. In an importftnt work, 
M. Ranrier, vliose labours have contributed to much to our knowledge of the 
■comieclive tissue, liis showD that the cells, described bj Galgi aud Boll, are 
probabl; artificial products, due to the preparatory method adopted. The 
connective tissue o( tlie nerve-centres is but little different in structure Trom 
that of other regions (Raavier, "Sur Ies Elements coajoactifs de la moclle 
ipiniire," in ' Comples-Uendus de rAcudemie des Sciences,' Dtembre, 1873). 
The neuragtiEi Is composed of little cODuective bundles of from O'ooi mm. lo 
o'ooa mm. in diameter. " The; do not aiiastoniose," sajs M. Itanvier, " but 
in some points Iliej cross each other to the number of four, Ave, sit, seven, 
eight, and even moie. At this crossing there is often a round or oval 
nncleus, bavijig iitlle nucleoli, which is flattened and surrounded bj a 
granular Eonc. With a good immersion object-glass, magniFjing from 600 
to 800 diameters, it is easy to perceive all these details and to discern in the 
granular zone a lamina of protoplasm which, wit li ihe nucleus, constitutes a 
little flat cell of the connective tissue. Beneath and aWe this cell llio little 
fasciculi follow each other. It does not seem doubtful to me," M. Kativier 
adds, "that this grouping liai been taken for a ramilied eel! ; but that is uu 
error which will be abandoned, 1 am sure, by all wlio accuratelj follow the 
same method " (which he indicates). On other poiiils of the same prepuation 
maybe seen isolated flat cells, and again (stellate) crossings without cells; 
these appearances leave no doubt as to what should be the proper interpreta- 
tion of the foregoing facts. The reader will he less surprised at the numerona 
conflicting opinions published as regariis the neuroglia, if he recall the 
numerous discussions excited by the question of the strncture of the con- 
nective tissue of the peripheral organs. The real nature of this structure 
lias been only revealed bj recent researches. {Kole lo the Second Edilion.) 
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which we are about to give^ will be based^ principally, on the results 
of the investigations to which M. Yulpian and myself have long 
devoted our attention. We shall also have several opportunities of 
using, after due revision, the researches^made, previously or since, on 
the same subject by Valentiner,^ Bindfleisch,^ Zenker,^ and espe- 
cially by Frommann,^ who, in reference to the examination of a small 
fragment of spinal cord, has written a large volume, adorned with 
remarkable plates, and enriched with valuable documents. 

We shall describe in the first place the appearances which may 
be discerned : i^, on transverse sections ; and 2^, on longitudinal 
sections of fragments of the cord hardened by chromic acid. Then 
we shall describe, from the examination of fresh specimens, certain 
peculiarities which are not observable in hardened sections. In both 
cases the coloration of the parts, effected by means of the ammo- 
niacal solution of carmine, will be here, as well as in the case of 
normal specimens, an auxiliary of great utility of which it is proper 
to avail ourselves. 

A. When you examine with the naked eye a segment of spinal 
cord affected by a patch of sclerosis, the morbid part appears 
divided from the healthy portion, in an abrupt manner, without 
transition, by a definite line of demarcation. Now this is an illu- 
sion. Microscopical examination, even when a low power is used, 
enables us to state that the apparently healthy region bordering 
the sclerosed patch really presents, to a certain width, very plain 
traces of alteration. When you pass the apparent limit of the 
sound parts the lesions become more marked and they augment 
gradually in intensity as you approach the centre of the patchy 
where they acquire their highest degree of development. Whilst 
proceeding thus, from the circumference to the centre, we are led to 
recognise the existence of several concentric zones, which answer to 
the principal phases of the alteration.^ 

a. In the peripheral zone the following appearances are ob- 
served : — The trabeculse of the reticulum are markedly thickened ; 

' Valentioer, ' Dentscbe Kliaik/ 1856, p. 149. 

* Rindfleiscb, • Virchow's Archiv/ 1863, t. xxvi, p. 474. 

3 Zenker, ' Zeitsch. der Kation. Mediz./ 1865, Bd. xxiii, 3 Heih., p. 226. 

* Frommano, 2 Theil, Jena, 1867; see also Kokitanskj, ' Sitzungsber.,' 
K. M. Klasse, t. xiii, 1851, p. 136; Charcot, '800. de Biologic,' 1868; 
Bouchard, 'Soc. Anat.,' 1868 ; Hajem, '^tndes,' &c., loc. eiL, p. 121. 

' Charcot, ' Socia6 de Biologic,' 1868. 
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sometimes tbey liave ac{]uir(-d a dinmcter twice as great as that pos- 
sessed ill tiic Tiorual aiale. At tlie same time, the nuclei which 
occupy the aodea of tlie reticulum have become more voluminous; 
they are occasionally found to have multiplied and you mny count 
tTo, or three nuclei, rarely more, in eaeh node;^ the cellular form 
becomes more distinct, owing to the thickening of the trabecuhe ; 
the nerve-tubes appear to be farther apart each from each — in 
reality, tliey have chieily diminished in volume, and this kind of 
atrophy goes on at the expense of the medullary elieath, for the 
axis-eyhader has preserved its normal diameter, or it may even be 
hypcrlropbied. The amorpiious matter which surrounds the llbres of 
the reticulum, ou all sides, appears to be more abundaut than in the 
healthy state.- 

b. The nerve-tubes in the tecond zone, which may also be called 
the traiuilion zone, have become still more slender. Many of them 
seem to have disappeared ; in reality, they have been merely deprived 
of their medullary sheaths, and are now only represented by their ■ 
axis-cyhnders, which, indeed, sometimes acquire comparatively 
colossal dimensions.^ As to the trabecuia:^ of the reticulum, these 
offer not less remarkable alterations. They have become more 
transparent, their outlines are less distinct; liually, in certain parts, 
and this is a really fundamental fact, they are replaced by bundles of 
long and slender fibrils, closely analogous to those which charac- 
terise common connective tissue (kminous tissue). These Obrils 
are disposed in a direction parallel to the greater axis of the nerve- 
tubes ; hence but little of them is seen in transverse sections, except 
their extremities which present the appearance of a multitude of 
very fine dots. They tend, we have said, to usurp the place of the 
fibres or trabeculie of the reticulum ; but they, also, invade the 
meshes which contain the nerve-tubes, according as these diminish 
in size by loss of medullary mater, so that the reticulated or alve- 
olar appcnraucc which tlie connective ganguc or matrix shows so 
distinctly in the healthy state, tendsto become uiore and more effaced.* 

c. The central region of the sclerosed patch, you are aware, is 
that in which the most marked alterations are observed. Here all 

' OccasiorEilly some of these nuclei preacnt towards Iheir middle regiou >a 
indentation which aeems to indicate the beginniag of ^ci^siou. 
- Fromnitmn, a TheD, PI. ii, fig. 1, ud ptuiia. 

• Froaimann, Charcot. 

* FromBiaoD, J Theil, loc. cU., PI. iv, figs, i, i, 3. 
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vestige of fibroid reticulum lins tliaappcarfd ; ne no longer tnoet 
with distinct t^al]ecula^ or cell-forms ; the nuclei are less numerous 
and less voluminous thnn in the external zones; they are Mirunkea 
in every direction, njipcar shrivelled, niid do not take so deep i 
tint as usual under the action of carmine,' Tliey may he observed I 
forming little groups here and there in the interspaces between the I 
bundles of fibrilia.'. The latter, however, have invaded every part. I 
They now fill up the alveolar spaces, from which the medullar/ 1 
matter has completely disapjjcared. Nevertheless, a certain number I 
of ax is- cylinders, those last vestiges of the nerve-lubes, still pec^ I 
aist in the midst of the fibrils; but they, in general, no longer I 
retain that comparatively large volume they occasionally possessed J 
in the early phases of the alteration ; most of them, indeed, hare J 
even diminished to such a degree that they might be mistaken, so I 
close is the resemblance, for tlie fibril filaments of new formation, 
from which, however, we shall soon learn how to discriminate them. J 

Such, gentlemen, is the final term of the morbid process, in that I 
form of sclerosis which engages our attention. And this indefinittt 1 
persistence, as we may call it, of a certain number of axis-cylinden 
in the midst of parts which have undergone the extreme of fibrillary 
metamorphosis, is, you will be careful to remark, a character which 
seems proper to disseminated sclerosis. It is certainly not observed, 
at least to the same extent, in tho other varieties of grey induration, 
whether we have to deal with descending spinal sclerosis, consecutive 
on lesions of the brain, or with that which, primarily occupying 
the posterior columns, is justly considered to be the anatomical tuli- 
tirafum of progressive locomotor ataxia. 

B. The results of the examination of longitudinal sections con- J 
firm, on the whole, the data which have been laid before you : I may,1 
therefore, spare you any lengthy details, and eonlirie myself to thel 
following observations which will make you better acquainted with 
some aspects of the neoplastic fibril-formation. In sections of the 
kind mentioned, the characteristics of this tissue are well scen,Bnil here 
you can best observe the longitudinal direction of the fibrils, their 
brilliant appearance which makes them resemble elastic fibres, and 
their arrangement in slightly undulating and ever parallel fascicles. 
On dilaccrating these bundles, you will notice that the fibrils of 
which they are composed are extremely thin, that they are opaque 
And Smooth, that they seldom divide and anastomose, whilst, on the 
, Cliarcot. 
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contrary, Ihcy are frequently interwoven and entangled, so as to 
form a kind of felted tissue, and finally that tliey are scarcely tinted 
by tbe action of carmine (fig. 9). The latter characters sufficiently 




I, taken from tbe centre of a patch of 
and dilacerated. lo lljc cenlre is seen a 
capiilarj vessel, supportiiig several nuclei. To tbe right and left of Ibis 
are axig-cjlioders, same voluminous, others of very emnll diameter, and- 
■11 deprived of their medullnrj ahcalUa. Tlic capillaty vessel and Ibo 
a»is-cjlinder3 were vividly coloured bj (he carmine ; Ihe ai is. cylinders 
present pcrfccllj smooth borders, nitiioat ramification, fietwcca thcni 
are seen slender Gbrill^e of recent formation, which form on the left and in the 
centre a sort of network resulting from the entanglement or anastomosis 
of the hbrils. These arc distiagtdsbcd from the axiA-ejlinders, 1° bj 
their diameter, which is much sstnaller ; a" bj the ramifications which 
they present in their course ; 3°'Jij taking no coloration from carmine- 
Nuclei are seen scattered about ; some of them appear to be in connection 
frith tbe connective fibrils ; others have assumed an irregular form, owing 
to the action of the ammoniacal solution of carmine. 

distinguish them from the axis-cylinders which, moreover, are gene- 
rally larger, translucid, and never ramified. They may also be 
easily discriminated from the fibres of llie reticulum, with which 
they are sometimes mingled, inasmuch as the latter are thicker, 
shorter, and their borders bristle with branching processes ; finally. 



174 rATHOLOGICAL HISTOLOGY. 

they differ from the elastic fibres which are so often found in common 
' connective tissue by an important character : — they swell up under 
the influence of acetic acid and form a hyaline transparent mass, 
which change does not occur in the case of elastic fibres.^ 

Can we proceed farther in the study of the fibres and endeavour 
to determine their mode of formation ? Are they, for instance^ as 
Prommann asserts, partially produced in the very substance of 
the fibres of the reticulum which they are destined soon to displace, 
and partially at the expense of the cells and the nuclei of the neu- 
roglia ? Do they arise, on the contrary, as others believe, either 
from the pre-existing amorphous matter, or from a newly formed 
blastema ? In other words, is there metamorphosis or substitution ? 
The question, we think, must remain undecided yet awhile; all that 
we can say respecting it is that the fibrils have sometimes seemed 
to take root in the substance of the nuclei or cells, and that this 
fact, if it were confirmed, might be cited in support of Frommann's 
thesis. 

I cannot pass over in silence the different alterations which those 
blood-vessels undergo that traverse the uodules of sclerosis. These 
changes may be well studied in the longitudinal sections of the cord, 
hardened by chromic acid. At the commencement, that is to say, 
in the peripheral zone, the parictes of these vessels, even of the finest 
capillaries, appear much thickened and contain a larger number of 
nuclei than in the normal state. Nearer the centre of the nodule 
the nuclei arc still more abundant, and, besides, the adventitious 
coat is replaced by several layers of fibrils quite similar to those which 
are simultaneously developed in the substance of the reticulum.^ 
Lastly, at the final term of alteration, the walls of the vessels 
have become so thickened that their calibre suffers a notable 
diminution.^ 

I should notice, in passing, the habitual presence of a certain 
number of amyloid corpuscles in the midst of the fibrillary tissue. 
But I should at the same time mention the singular fact that these 
bodies are always less abundant in disseminated sclerosis than in 
the other varieties of grey induration. 

C. It is not always without difficulty that we succeed in finding, 
in specimens which have not been prepared with chromic acid, all 

1 Valentiner, Zenker, loc, cit, ; Vulpian, 'Cours de la Facultc,' 1868. 
* Vulpian, * Cours de la Facult6.' 
' Frommanni lae, cit. 
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the details which I have just described. Oa the other hand, the 
fresh s]»eciraens offer this advantage, namely, they allow us to 
remark certain alterations whieli noald have passed unnoticed if we 
conlincd ourselves to liarileiicd preparations only. I allude here to 
the existence of globules and granulations of nu appiirently fatty 
or medallary nature, which we almost constantly' meet with in 
mote or less considerable numbers in the substance of the sclerosed 
patches in the fresh state, and wliich soon disappear without leav- 
ing any trace when the preparation has been steeped some little 
time in chromic acid. Now, gentlemen, the presence of these fatty 
gnuiulationa is connected with an important phase of th<^ morbid 
process, I mean with the destruction of the nerve-tube. However, 
before entering into a discussion of this subject, I think it useful to 
begin a little further back and to recall to your memory, by a suc- 
cinct description, the modifications of structure which the [tcripheral 
nerves undergo when ibey are separated, by complete section, from 
the nervous centres. 

At the outset I would remind you that, in the peripheral nen-es, 
the nerve-tubes are essentially consiituted as in the spinal cord by 
a cylinder of medullary matter and by an ax is -cylinder, but that 
they also possess a sheath of connective tissue, the membrane of 
Schwann, which, according to the most recent researches,- does not 
appear to eiist in the more slender tubes of the nerve-centres, or 
at least only shows itself there in a rudimentary state.* You will 
perceive in a moment that this anatomical peculiarity, though 
apparently insignificant, is not devoid of interest from the point 
of view we occupy. 
I The following are the phenomena to which I wished particularly 
to call your attention. Eight or ten days after section of the nerve 
there supervenes a sort of coagulation of the medullary matter wliich 
breaks up into small masses, irregularly globular, with dark sinuous 
margins, showing a double outline, and having conseiiucntty pre- 
served all the optical characters of myeline or medullary substance. 

' This fact Is, at least, meDlioned b; all the aDthors nlm have sludied fruli 

I specimens (VakntJuer, KiDiifleiscli). It bas not been absent from uqj one at 

the spcciinens which I have e\amiaed irnder similar coadilioDs. See also 

SokitaDsk; in ' Itericlit dct Akademie der VVissenaeh. *u Wien,' I. iiiv, 1657. 

* Frej, ' Handbuch der Histologic,' ic, le edit., p. 354; Leipaig, Schulle, 
'De Retina! Structnra,' 1867, p. «; KoUiker, ' Geweblehre,' 5e idit., 1867, 
t. i», p. 157- 

' Vulpian, ' Lemons »iir la Physiologic,' 4c., p. 316. 
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Segmentation making new progress, in the following days, it will s 
be perceived that Schwann's sheath no longer contains irregulsr I 
masses of myclinc, but globules presenting the appearance and the 
micro- chemical characters of fat. These globules, which are at first 
rather large, become gradually aoialler and smaller as the process of 
division goes on, and finally they are replaced by very fine granula- 
tions, resembling dust, that fill the sheath of connective tissue. 
Mingled with these is found a certain proportion of paler grauuta- 
tions of a protein naJure ; and lastly, globules and granulations dis- 
appear, and Schwann'ssheath, collapsing on itself, becomes so plaited 
and wrinkled tliat when jou examine a certain number of such altered 
nerve-fibres, placed side by side in the field of the microscope, you. 
would think you beheld a fascicle of filamcntons connective tissue. 

Whatbecomesoftheaxis-cylinderduringthcsechanges? Composed 1 
as it is principally of proteine matter, it resists for a long time the ■ 




i 

i 



FlO. 10. — Patch of aderosia in the fresh alate : a, lymphntic sheilli of » 
vessel distenijed by voluminoua r»tt; globules ; />. n vetsel di*i<le<l 
traosversel;. The Bdventitious eoat b separatetl troiu the lymphatic ihcath 
by a free space, the fatty globules nhich distended the shcalli hsting* 
disappeared ; cc, fatty globules, gatliered into small groups, dispened. 
here and there over the |>rc|iaratioa. 
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action of the causes which have destroyed the medullar; substance 
(or myelinej, for it is occasionally still fouad in tlie sheath several 
weeks or even several months after section of the nerve. ^ 

To sum up : under the new conditions of nutrition, in which the 
nerve-tubes are placed by section of the nerve, the medullary matter 
coagulates, then disintegrates and gives origin, on the one hand, to 
proteine molecules, and, on the other, to corpuscles which at first 
preserve the appearance of myeliue, but which, in couse(|uence of 
ulterior modifications, soon present all the characters of fatty grnuu- 
lations.i 

Let us now return to the patches of sclerosis. Here we shall 
have to study phenomena closely analogous to those we have just been 



In the substance of the sclerosed nodule, in fresh specimens, we al- 
most constantly meet, as already mentioned, with globules or granules 
presenting the general appearance of fatty bodies. Their number is 
sometimes considerable. Tiiey show themselves under two principal 
aspects. Some constitute comparatively volummous masses, whose 
dark and sinuous edges bound forms which sometimes represent irregn- 
lar oval globules, sometimes are club-like, and occasionally kidney- 
shaped (fig, lo). They present a double border like the myeline 
(or medullary matter) to which they also approximate in yet other 
Kopects, Other globules are true fatty droplets or granulations, 
Bometimes free, sometimes aggregated so as to constitute con- 
fused heaps or coherent clusters, otherwise called granular lodUs, 
devoid of nuclei and of enveloping membrane' Proteine molecules 

' See Vulpifli), ' Lejona de PhjaioIoRic,' pp. 237 anJ J58 ; RiudfleiscL, 
'Lebrbuch dor Patliolopisch Gewebelebre,' pp. 10 et jo, 1866. 

" According lo lloWn, tlic mjeliuB is a substance partioularly ric!i in fatly 
priacijiles, and it ma;, in tliis respect, he approiimated to the contents of adi- 
pose cells (' Jourual d'Anatomie,' 1868, No. 3, p. 309). Walter (• Viicliow's 
Atcliiv,' 30, p. 42[j) boa expressed tlio opicioa tliut it is conslitulcd bj au 
amalgam or miiture ot fatty and albuminoid bodies, which raereF; become 
diisDciated in eases of degeneration of Ibe nerve-tubes, See also ItindfleJEch, 
loe. eit., p. 30, § 51. 

' Betides tbese granular bodies proper {FelttariicheH Jggloturate) may be 
found, in sclerosed patcbes, granular bodies liaving nuclei, Ibst become coloured 
bf the carmine test, and possess an cnvclopiog membrane (FetlkorKcheu 
Eilleii) ; these arc simply cells of the neuroglia uuderguing fatty degeuers- 
tioD. See, in reference lo the distinction to be drawn between granular bodies. 
L Poumeau, 'These de Paris,' tS6C ; Hokitansky, 'Bericbt der Akad. der 

12 
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arc to be seen mingled here and there with these different granula- 
tions. All these products exactly resemble, you will observe, those 
which result from tlie disintegration of the medullary matter 
(myeline) in cases of nerve-section. 

Let us follow up these analogies. In the longitudinal sections 
which I place before you, you will notice, in certain parts, long trails 
of fatty granulations arranged in a direction parallel to that of the 
nerve-tubes ; i in the transverse sections they form here and there 
little heaps, like separate islets, which correspond with tolerable 
fidelity to the position of the alveolae. Generally, indeed, the granu- 
lations have broken bounds, crossed the borders of the alveola;, and 
become scattered over the adjacent tissues. But you cannot be 
surprised at this, when you remember that the nerve-tubes of the 
spinal cord are devoid of that cellular coat (Schwann's sheath) 
which, in divided nerves, encloses and contains all the products of 
the disintegration of the medulla or myeline. The meshes of the 
reticulum and the interstices of the iibrillre offer easy ways of escape 
to the globules of myeline, as well as to the fatty granulations, by 
means of which they may permeate the tissue and spread abroad.^ 

Lastly, we would have you remark that the masses of (apparently) 
medullary matter and the fatty granulations are never met with in 
the centre of the sclerosed patch, that is, in the region where the 
work of fibrillary metamorphosis and of destruction of nerve-tubes 
has terminated ; on the contrary, they always occupy the external 
portions of the patch,^ the peripheral and transition zones. Now, 
as you are aware, the morbid process is here in full activity ; here it 
is that, compressed on all sides and strangulated by the thickening 
trabecule of the reticulum and afterwards by the fibrillary fascicles 
encroaching on the alveolae, the medullary cylinder gradually 
diminishes in volume and then disappears altogether, leaving the 
nerve-tube at length only rej)resented by the axis-cylinder. The 
accumulation of medullary or fatty globules and the destruction of 
the myeline-cy Under consequently take place simultaneously; we 

Wiss. zu Wicn,' t. xxiv, 1857; Wedl, 'Rudim. of Patholog. Histolog.,' p. 
292, London, 1855. 

1 It is not rare to meet, in the midst of the fibrillae, with axis -cylinders 
partially denuded, to wliich globular masses adhere, at intervals, which have 
the appearance of medullary matter. 

3 Charcot, ' Soci4t6 dc Biologie,' 1868. 

' Ibidem. 
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may even add that they proceed abreast, since the former ceases 
when the latter is concluded. The coexistence of the two phenomena 
evidently cannot be fortuitous, and, taking note of what precedes, it 
seems to us legitimate to conclude that the medullary and fatty cor- 
puscles in question are nothing other than the wreck and detritus 
resulting from the disintegration of the nerve- tubes. ^ 

What becomes afterwards of these fatty granulations? They 
disappear in all probability by absorption; you know that no ves- 
tiges of them are discoverable in the central regions of the sclerosed 
patches. This is the place to submit to your notice a phenomenon 
which undoubtedly is connected with this act of absorption. In the 
preparations, which I am about to send round for inspection, you 
will observe that, in those j)arts where the products of nerve-disin-^ 
tegration are found, the lymphatic sheaths of the smaller vessels en- 
close within their cavities varying proportions of fatty granulations or 
even, though more rarely, of corpuscles presenting the characters of 
myeline. In certain points, these different products are so abundant 
that the lymphatic sheaths are excessively distended; the vessels 
then appear to have swollen to twice and thrice their normal size, 
and they stand out, like little white tracks visible to the naked eye, 
on the grey ground of the sclerosed patch. Nevertheless, the coats 
of these vessels offer no other alterations than those indicated above, 
which certainly have no relationship with atheromatous degenera- 
tion. In short, we have here to deal with a fatty infiltration of the 
lymphatic sheaths, and not at all with a primary lesion of the vas- 
cular parietes. The same phenomenon is again met with in cerebral 
softenipg from arterial obliteration ; in most of the forms of primary 
or secondary sclerosis ; and, in short, in very different affections of 
the nervous centres which, however, have this in common, tliat 
they all determine the fatty degeneration of the nerve-tubes. The 
true characters of this phenomenon appear to have been suspected 
by Gull,2 and by Billroth,^ but it has been principally cleared up by 
M. Bouchard, in his excelleift studies on the secondary degenerations 
of the spinal cord,* 

* This opinion has been already very distinctly expressed by Rokitansky in 
1858. *Bcricht,' &c., loc. cit.^ 1857. 

2 " Cases of Paraplegia," * Guy's Hospital Reports,' Third Series, 1858, t. iv. 
' * Archi? der Ileilkundc/ 3 Jahr., p. 47. 

* Bouchard, 'Archircs Gcnerales do Medecine,' Mars et Avril, 1S66: 
Theses de Paris/ 1867, p. 44. 
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The descrij)tion which has been given you of sclerosic alteration^, 
disseminated in patches^ relates chiefly to the white substance of the 
cord ; but it may be equally appHed, at least in a general way^ to the 
grey matter. In both substances^ in fact^ the neuroglia is fashioned 
on the same model, and the alterations effected in it do not essen- 
tially differ; consequently, after the remarks already noted, I 
shall only make special mention of the modification which the 
nerve-cells experitece when, on the grey substance being invaded, 
they become comprised within the area of a sclerosed patch. These 
cells do not become the seat of nuclear proliferation, contrary ta 
what under similar circumstances occurs in the cells of the connec- 
tive tissue whose nuclei generally multiply ; and this is, in fact, a- 
characteristic which might, if needed, be a help to distinguish one 
from the other of these two orders of anatomical elements. The 
nerve-cells undergo a peculiar alteration which may be designated by 
the term ydlow degeneration y on account of the ochreous tint which 
they assume, and which is occasionally somewhat intense ; in this 
state they cease to be coloured by carmine as in the normal state ; 
the nucleus and the nucleolus seem to be formed by a substance 
having a vitreous and brilliant appearance. It is the same as regards 
the body of the cell, which, besides, appears as if composed of con- 
centric strata. 

Finally, all parts of the cell are seized by atrophy, which may 
lead to a comparatively considerable diminution of its bulk, whilst, 
at the same time, the cell processes dwindle away and disappear.^ 

In the enccphalon, and also in the optic and olfactory nerves, the 
sclerosed patches present essentially the same characters as in the 
cord ; hence we do not think it would be of any advantage to enter 
into details in relation to them. 

Now that we have reached the conclusion of our study, we may 
try to array, in their natural order of sequence, the pheno- 
mena which go to make up the alteration in question, and thus 
endeavour to determine the pathological method by which this 
morbid change is produced. 

Undoubtedly, the multiplication of nuclei and the concomitant 
hyperplasia of the reticulated fibres of the neuroglia constitute the 
initial, fundamental fact, and necessary antecedent ; the degenera- 
tive atrophy of the nerve elements is consecutive and secondary ; it 

* Frommann, loc, ciL; Yulpian, ^Cours dc la Facult6/ 1868; Cliarcotr-. 
' Socidt^ de Biologic,' 1868. 
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-had already begun when the neuroglia gave way to the fibrillary tissue^ 
Ihough the wasting^ afterwards, proceeded with greater rapidity. 
The hyperplasia of the vascular parietes plays merely an accessory 
part. 

In what consists the a£Pection of the neuroglia which marks the be- 
ginning of this series of derangements? It is easy to discover there 
all the characteristics of formative irritation. But, after recognising 
the fact that disseminated sclerosis is a primary and multilocular 
chronic interstitial myelitis or encephalitis, it remains for us to 
determine the histological characters which distinguish it from other 
forms of sclerosis of the nerve-centres, and also from several kinds 
•of myelitis or encephalitis which, having their starting-point likewise 
in the neuroglia, nevertheless do not issue in fibrillary metaifior* 
phosis. We will endeavour, at an opportune moment, to fulfil this 
duty. At present, gentlemen, we hasten to leave the department of 
jmthological anatomy for that of clinical observation in order to 
show you by what array of symptoms disseminated sclerosis of the 
nervous centres makes its existence known. ^ 

' In a note published in the * Archives de Physiologic' (1873, p. 753), one 
of Professor Charcot's students, Dr. Debove, has shown cause for the modifica- 
tion of the generally received opinion in reference to the histology of dissemin- 
ated sclerosis. According to his researches, the sclerosed parts are formed of 
fibrillae and of flat cells, quite similar to the cells of common connective 
tissue. He has succeeded in demonstrating this, through having employed the 
method of interstitial injections. 

These facts are very different from what was believed with respect to the 
structure of the neuroglia (see note, p. 169), before M. Ranvier demonstrated 
that the connective tissue of the nerve-centres does not essentially differ from 
that of other organs ; the only striking pecidiarity being, according to M. 
Banvier, the small diameter of the fibrillary fascicles. — {Note to the Second French 
Edition,) 






LECTUEE VIL 
DISSEMINATED SCLEROSIS : ITS SYMPTOMATOLOGY. 

Summary. — Different aspects of dissemi?iated sclerosis, considered 
from a clinical point of view. Causes of error in diagnosis. 

Clinical examination of a case of disseminated sclerosis. 
Tremor: modifications caused thereby ^ in the handwriting; 
characters which distinguish it from the tremor of paralysis 
agitans, chorea, general paralysis, and the motor incoordination 
of ataxia. 

Cephalic symptoms. Disorders of vision : diplopia, amllyopia^ 
nystagmus. Impeded utterance. Vertigo, 

State of the inferior extremities. Parens. Semissions. Ab- 
sence of disorders of sermbility. Commixture of rare symptoms / 
tabeticphenomena ; muscular atrophy. Permanent contracture. 
Spinal epilepsy. 

In the preceding lecture we minutely described the anatomical 
lesions of multilocular sclerosis of the nervous centres. Leaving* 
aside^ therefore, this portion of its history we shall proceed, to-day, 
to point out the series of symptoms by which it makes its existence 
clinically known. 

I. 

A. It is singular that a morbid state which possesses so distinct 
and so striking an anatomical substratum, and which, in short, is 
not a rare disease, should have escaped clinical analysis for such a 
length of time. Yet nothing is simpler, as I trust to show you^ 
than to diagnose the affection in question, by the bedside of the 
patient, at least when it has reached its typical period of perfect 
development. 

If it be asked what cause so long deferred the recognition of dis- 
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seminated sclerosis and ita admission into nosologicnl charts where 
it should occupy a y)lace beside other better-known forms of primary 
sclerosis of the nervous centres, it is proper to point to the diversity 
of aspects under which it may be encountered in the hospitals. It 
is, in fact, an eminently polymorphic affection. 

Our anatomo- pathological studies ought to have made you anti- 
cipate that it would be so. You remember that the patches or 
islets of sclerosis sometimes occupy the spinal cord exclusively, that 
in other cases they predominate in the cerebral hemispheres and 
the medulla oblongata, and that, finally, there are cases in which 
they are dispersed throughout all the departments of the nervous 
centres. These varieties of position induced us to recognise, from 
an anatomical point of view, the three following forms: i", the 
cephalic form,, 2°, the npinal form, and 3°, the mixed or cerebro- 
ipiti&l form. It was easy to foresee that each of these forma 
would be represented by a group of symptoms peculiar to itself. 

B, Let us first, if you please, concentrate our attention on the 
cerebro- spinal form. It is, in truth, the most interesling in every 
respect and that which you will have occasion most frequently to 
observe, in practice. Well, even when considered in this type, the 
disease may assume a variety of masks. jVllow me, in sup|)ort of 
this assertion, to mention an anecdote which on&.of my colleague* 
recently related to me. 

A very distinguished physician, one, however, who was but little 
familiar with the symptomatology of disseminated sclerosis, had 
come to visit my friend in the clinical department over which he 
presides. In order to do him honour, my colleague presented him 
a case of the new disease, — a very fine specimen of the cerebro- 
spinal type. The patient, leaving his bed, took a short walk down 
the ward. " This is an ataxic," said the visitor. *' Perhaps so,*' 
replied my colleague, "but what do you think of the rhythmical 
movements by which the hand and upper extremities are shaken ?" 
"True," said the visitor, " he is also affected with chorea, or per- 
haps with paralysis agitans." The patient was then questioned. 
He replied, but, in replying, showed a marked difficulty of enuncia- 
tion ; he scanned the syllables in a very peculiar manner ; and the 
utterance of a word was often preceded by a slight trembling of 
the lips. " I understand," said the physician, " you wished to puzzle 
me by presenting a most complicated case. Here are symptom* 
which belong to general paralysis. Pray don't proceed any further.; 
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your patient probably is a living compendium of all nervous patho- 
logy." 

Now^ gentlemen^ I repeat it^ this was simply a case, though a 
Tery complete one, of the cerebro-spinal form of disseminated scle- 
rosis. 

C. Paralysis agitans is especially the disease with which this 
form of sclerosis has been the most persistently confounded, and for 
which it is, undoubtedly, still the most frequently mistaken. It was 
because of this confusion that, at the time we laboured to draw 
forth disseminated sclerosis from the chaos of chronic myelitic affec- 
tions, we urged M. Ordenstein, then one of our students, to tabulate 
in parallel columns the opposite characters that divide this disease 
from paralysis agitans, for the better understanding of the contrast.^ 
How M. Ordenstein acquitted himself of this duty is known to you, 
and I do not hesitate to declare that his dissertation marks a serious 
progress in the clinical history of chronic diseases of the nervous 
system. 

In recent days, Herr Baerwinkel, a distinguished physician of Leip- 
zig, after having related a very interesting example of cerebro- spinal 
sclerosis, which, however, presented no tremor (as sometimes 
happens), seems to insinuate that M. Ordenstein was pleased to 
create difficulties which had no real existence, in order to give him- 
self the facile satisfaction of surmounting them. According to him, 
there is no analogy whatever between the two diseases. Dr. Baer- 
winkel must, doubtless, have forgotten that in ' Canstatt's Jahres- 
bericht ' he gave, some ten years ago, the analysis of a case observed 
under Skoda's care, — in that case, paralysis agitans had been dia- 
gnosed during life, whilst, on post-mortem examination, patches of 
disseminated sclerosis were found in all parts of the ccrebro-spinal 
axis. The case appears to have been noted with the greatest fidelity. 
It is stated, and this point deserves remark, that the tremor, con- 
trary to what occurs in ordinary cases of paralysis agitans^ only 
showed itself when voluntary movements were made, and subsided 
when the patient was at rest.' 

Nor can Herr Baerwinkel have overlooked the case recorded by 
Herr Zenker in Henle's Journal. Here again the existence of multi- 

' " Sur la Paralysie Agitante et la Sclerose en Plaques G^neralis^e," Tuk, 
1867. 
9 «yien. Med. Halle,' 13, i86a. 
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locubr sclerosis was only revealed by the post-mortem cxamiTiation.' 
During life, Professor Hasse had made a diagnosis of paralysis ngi- 
tans, and yet, in the symptomatological description, there is stress 
laid on the nature of the tremor, which only showed itself under the 
influence of emotion or on the occasion of voluntary movements. 

These examples suffice, 1 prcsumCj to show you that, in spite of 
the opinion of Ilerr HaerwinkeJ, it is possible to confound the two 
disf^ases, since such confusion has been committed by clinical 
observers whose skill is above all question. 

That being established, I am rtady to concede that the different 
disguises assumed bj disseminated sclerosis are coarse ma^ks, and 
ihat to-day, when recent works- have illuminated the field of dia- 
gnosis, it is scarcely permissible to be caught in the snare. But it 
is time, gentlemen, to place you in a position to distinguish the 
characters by means of which cerebro-spinal disseminated sclerosis 
may be separated from those diseases which more or less closely 
resemble it. 

II. 

Tou are not unaware, gentlemen, of what value you must set on 
clinical descriptions, eloquently detailed at a distance from the bed- 
aide of the patient. They seldom succeed, whatever the elfort, in 
doing more than giving origin to indistinct images which generally 
leave but a vague and transient impression on the mind of the 
I Auditor. 

In order to avoid, as much as possible, falling into the fault I 
liave just mentioned, I will proceed in your presence to the metho- 
dical examination of a patient who presents all the symptoms of 
the cerebro-spinal form of disseminated sclerosis, in the ^wriod of 
perfect development. 

Mademoiselle V — , aged 31, has been suffering for about eight 
jears under the affection which forms the object of the present study. 
Admitted to La Salpetri^re three years ago, she was ber{ucathed to 
me by 'M. Vulpian when he left this hospital, and he, at the same 
time, gave me, in reference to her case, a detailed and most valuable 

' Zenker, ' Zeitsclirift fiir Mediiin," Band iii, Rcibe, i86g, p. 218. 

' Bourneville et L. Guerard, " De h Sclerose en Plnqiies Dissfiinm^s," 
Faris, 1S69 ; Bourneville, "Nouvclle Etude sur quelquea Poiats de Ia Sclerose 
-cn Plaques Dissiiminiica," Furis, iS6[j. 



186 OP THE TREMOR, 

note. The invasion of the disease dates, wc have said, from eight 
years ago ; it is therefore a case of old standing. I will tell 70a 
afterwards of the different changes which characterised the early 
phases of the evolution of symptoms. For the moment I wish to 
confine myself to an analysis of her actual condition. 

One symptom which, doubtless, struck you all from the first on 
seeing the patient enter, assisted by a nurse, was certainly the very 
special rhythmical tremor by which her head and limbs were violently 
agitated whilst she was walking. 

You have likewise noticed that when the patient sat upon a 
chair, the tremor disappeared at once and completely from her -upper 
and lower limbs, but only partially from the head and trunk. I 
lay stress on this latter point, whibt calling your attention to the 
fact that the new attitude, assumed by the patient, is far from being 
one of absolute rest as regards the muscles of the body and neck. 
Besides, we must make allowance for the existence of emotion which 
undeniably plays a certain part here. I shall have occasion to show 
you Mademoiselle V — when reclining in bed, and in complete 
repose ; you will then be able to assure yourself of the utter absence of 
all trace of tremor in the different parts of her body. To cause the 
rhythmical agitation again to appear throughout the body, it will 
suffice i(9 make the patient rise from her seat. To bring it back 
merely in a partial manner, in one of the upper extremities for 
instance, I will request her to lift a glass full of water, or a spoon, 
to her mouth. You can see that, in the several acts prescribed by 
the will, the tremor increases in direct ratio with the extent of the 
movement executed. Thus, when the patient wishes to lift a glass 
full of water to her lips, the rhythmical agitation of the hand and 
forearm is scarcely noticeable when taking hold of the object ; but 
it becomes more and more exaggerated as the glass is brought nearer 
to the eyes ; and at length proceeds to such an extent that, at the 
moment when the goal is being attained, the glass is, as you observe, 
dashed with violence against the teeth, and the water is flung out 
to a distance. This great disorder is not shown, I repeat, save in 
the performance of movements of a certain amplitude. As regards 
petty operations, such as sewing or ravelling linen, the oscillations, on 
the contrary, are almost null. Some time ago, the patient could still 
write distinctly enough; the letters, indeed, were tremulous, but 
perfectly readable.^ 

^ We give below two speoimens of the handwriting of a patient named 
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To sum up, the tremor in question only manifesto itself on tie 
occasion of intentional movements of some extent / it ceases to 

Leruih, who succambed to disseminated sclerosis ia M. Charcot's wards^ 
This woman was admitted to La Salp^tri^re September 24, 1S64. In May^ 
1865, M. Charcot obtained this fragment of the writing (fig. 13). 

Fig. 13. 



Jr^ "^/^A^ < 4^ k. 



'p:/%^'^^'^^^^ K> 



Prom the month of June, Leruth was placed under the nitrate of silver 
treatment (two milligrammes, then four, being administered). Under the in> 
fluence of this medicine the tremor diminished in a notable manner, as may be 
judged from an examination of the following specimen of her writing (fig. 14). 

Fig. 14. 



^ l/f (^C^Ac. 





Remark, also, that in May, 1865, the patient was greatly fatigued after 
writing the three lines, of which a fac-simile is given above ; whilst in October 
she was able to write a dozen lines with ease. We have selected, for the 
second specimen, the first and last lines of what she wrote. 

Judging from the specimens in our possession, it is difficult to form an 
opinion on the characteristics of the handwriting of patients affected with 
disseminated sclerosis. Generally, indeed, we have examined the patients at an 
advanced stage of this disease ; then it is almost impossible to obtain anything 
beyond a scribble without significance, the more so because we have no term 
of comparison.— (B.) 
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exist when the muscles are abandoned to complete repose, Sach, 
gentlemen, is the phenomenon which I have been led to regard as 
one of the most important clinical characters of cerebro-spinal dis- 
■serainated sclerosis. I do not, indeed, pretend to put this forward 
as a pathognomonic symptom ; I am not unaware that a tremor 
showing itself, with somewhat similar characters, is occasionally 
observed in affections other than disseminated sclerosis, as^ for 
instance, in mercurial poisoning, in chronic cervical meningitis with 
sclerosis of the cortical layer of the cord, in primary or consecutive 
sclerosis of the lateral columns, &c. It is not, as wc shall see^ a 
constant symptom. But what I wish at present to place promi- 
nently before you is the fact that, in disseminated sclerosis, when no 
other complication supervenes, the tremor, if it exist at all, presents 
itself always with the characters which I have assigned to it. In shorty 
this is a symptom which, by itself alone, would suffice to distinguish 
multilocular sclerosis of the nervous centres from some affections 
which so nearly resemble it as to render confusion possible, fn 
reference to this subject I shall enter into some details. 

The tremor oi paralysis agitafts exists as well when the members 
are in a state of repose as when they are set in motion by the 
will. I present a patient in whom the tremor has persisted for long 
years, without cessation or truce, during the patient's waking hours. 
It never stops save when this unfortunate woman is plunged in pro- 
found sleep. There are cases of shaking pafey where the tremor 
only shows itself intermittently, but, singularly enough, it is just in 
such cases that the tremor shows itself rather when the limbs are at 
rest, and ceases when they arc set in motion by the will. You can 
perceive in another patient, whom I submit to your observation, 
this peculiar characteristic of paralysis agitans. Bemark, also, in 
both these women, that the head takes no share in the trembling ; 
or, if it seem shaken by the oscillations, these are plainly com- 
municated to it by the agitation of other parts of the body, — there 
is transmission of shocks from the affected members and trunk. 
The absence of tremor of the head seems to me an almost constant 
fact in shaking palsy. I will add that in this affection the jerks are 
^f much less extent, more regular, rapid, and serried, if I may so 
speak, than in multilocular sclerosis. In the latter, the oscillations 
are larger, and resemble, in many respects, the gesticulations of 
xliorea ; this analogy is so close that before the publication of the 
works which have caused it to be admitted into clinical lists^ 
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disseminated sclerosis has been sometimes designated under the 
namea of rLyllimic chorea and choreiform paralysis. 

It is, however, always easy to distinguish the odd and disor- 
derly movements of chorea, iiroperly so called, from the rhythmical 
oicillations of raultilocular sclerosis. Note, firstly, that in the latter 
case, if the action of the upper extremity when lifting an object to 
the lips be considered, the maiB diri-cfloit of ihe motion pcrsista in 
»pi(e of the olitlacles rai/scii dy lie jerkt of the tremor, which, aa 
we have Just said, augment as the hand approaches its goal. la 
chorea, on the contrary, the main direction of motion viould be 
ditturbed from the outid iy contradictory movements, quite dis- 
proportionate in magnitude, which cause the goal to be missed. 
Add to this, that the movements of chorea show themselves sud- 
denly and unexpectedly, when the limbs are in a state of perfect 
rest; thus, apart from any act of the will, the choreic patient is 
seen to thrust out his tongue, make a grimace, or abruptly raise a 
limb, &c. Now, such things are altogether unknown iu multilocular 
sclerosis. 

When, in progressive locomotor ataxia (sclerosis of the posterior 
columns), the upper extremities are affected, we 6nd, as regards pur- 
posed acts, incoijrdinated movements which, to some extent, recall thft 
gesticulation of chorea, and the jerks of multilocular sclerosis. The 
danger of confounding them may be avoided by attending to the 
following characters, It is to be observed, at the outset, that in the 
incoordination of ataxic jiatients we do not, properly speaking, find 
any tremor or rhythmical jerks, but rather gesticulations of different 
degrees of disorder, abruptness, and extent. Examine studiously, in 
the case of the patient whom I place before you, the movements of 
the hand when in the act of taking hold of a small object, and you 
will find truly characteristic peculiarities. You see how, at tlie 
moment of grasping, the fingers separate excessively, and are ex- 
travagantly extended,bendingtowards the back of the hand. Then the 
object is seized suddeidy, with a dash, in an almost convulsive manner 
by the abrupt and disproportionate flexion of all the fingers. This is 
a symptom of ataxia; you will never observe anything of the kind 
in disseminated sclerosis. Lastly, I would add — and this final trait 
is truly decisive — that, in ataxia, the closing of the eyes has always 
the elTect of exaggerating in a very marked manner the incoordina- 
tion of the movements, whilst it does not at all modify the rhyth- 
mical jerks of multilocular sclerosis. 
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We should not, however, forget that some of tlie symptoms of 
ataxia are found occasionally mixed up with those of disseminated 
sclerosis, when the sclerosed islets in certain regions of the cord 
spread over a certain height of the posterior columns. A case, the 
history of which may be found recorded at length in Cruveilhier's 
* Atlas d' Anatomic Pathologique,' may be cited as an example of this 
class .^ It is the case of the patient Paget. In order to grasp and 
use a pin she required to have her eyes open, otherwise the pin 
dropped from her fingers. On a post-mortem examination, it was 
found that one of the sclerosed patches occupied a considerable 
extent of the posterior columns in the cervical enlargement of the 
cord. But I shall not now dwell at any greater length upon this 
point, to which we shall have several opportunities of again refer- 
ring- 

We have hitherto, almost exclusively, studied the question of tremor 

in its connection with the upper limbs ; but we also know that it 
may affect the head, the body, and the lower extremities. It presents 
itself, in these different parts, with all the characters that we have 
described in reference to the upper limbs, that is to say, it is absent 
in repose, and shows itself on the occasion of purposed movements, 
or in case of attitudes which cannot be maintained except by the 
active and more or less energetic tension of certain muscles or sets 
of muscles. 

In order to complete the characteristics of this symptom, we must 
enter into a few details. Tremor, gentlemen, as I long ago declared, 
is an almost constant symptom in the cerebro-spinal form of dissemi- 
nated sclerosis. It must not be forgotten, however, that exceptional 
cases exist, in which — though the fact is as yet inexplicable — no 
tremor presents itself amongst the symptomatological group. I 
have myself observed several cases of this kind. ]^ut you should 
note, gentlemen, that tremor may have existed, to a greater or less 
extent, at a certain anterior epoch of the disease, and may have 
disappeared at the time when the patient offers himself for examina- 
tion. It is, therefore, necessary, on this account, to question with the 
greatest care those patients in whom this symptom is apparently a'bsent. 

It is the rule that the tremor disappears when the members are 
immobilised by permanent contracture, at a more or less advanced 
period of the disease. Though the tremor sometimes shows itself 
almost from the very beginning, yet it must be acknowledged that 

* Cruvoilhier, ' Atlas d' Anatomic Pathologique/ livraison 38^ pp. i et ii. 
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it IS usually a late symptom. In conclusion, gentlemen, it is very 
frequent and almost customary that the tremor shall not last as long 
as the disease; it grows less marked as the patients decline in strength^ 
and it sometimes completely vanishes before the fatal end arrives. 

Ill, 

You are now acquainted, gentlemen, with one of the most 
original and most important symptoms of sclerosis in generalised 
patches. A deeper and more circumstantial study of the case 
which we have before us will enable us to collect many other 
indicia which are not less valuable. We shall discover in our patient 
a whole group of symptoms, which I propose to call cephalic, as 
opposed to spinal symptoms. This group comprises certain dis- 
orders of vision, of speech, and of intellect. 

A. Let us first apply ourselves to the question of visual dis- 
orders. These are diplopia, amblyopia, and especially nystagmus. 

a. Dijplopia, as happens also in locomotor ataxia, is an initial 
symptom, usually quite transient, but yet deserving of passing 
notice. 

6. Amblyopia, on the other hand, is a persistent, and indeed a 
more frequent symptom of cerebro-spinal disseminated sclerosis. I 
believe I may affirm that, contrary to what takes place in posterior 
sclerosis, it very rarely issues in complete blindness.^ This is a 
peculiarity worthy of notice, especially if you remember that patches 
of sclerosis have been found, after death, occupying the whole 
thickness of the ner^-trunk, in the optic nerves, in cases where, 
during life, an enfeeblement of sight simply had been noted .^ 
This apparent disproportion between the symptom and the lesion 
constitutes one of the most powerful arguments which can be 
invoked to show that the functional continuity of the nerve-tubes is 
not absolutely interrupted, although these, in their course through 
the sclerosed patches, have been despoiled of their medullary 
sheaths and reduced to axis-cylinders. 

* In a case reported by M. Magnan ('Archives de Physiologic,' t. ii, p. 
765) there was papillary atrophy of both eyes, with complete blindness. 

' Case of the patient, Aspasie Bjr, communicated by M. Yulpian. This 
observation is recorded, in extenso, in a work by M. H. Liouville, entitled 
" Observations detaiil^es de deux cas de sclerose en ilots multiples et dissemin^s 
du ccrveau et de la moelle 6pini^re ** (' M6moires de la Soci6t6 de Biologic,' 
1868, p. 231). 
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On examining the eyes with the ophthalmoscope^ an operation 
which is generally rendered difficult by the existence of nystagmus, 
we usually find, under such circumstances, either almost complete 
integrity of the papilla of the optic nerve, even when amblyopia, 
is far advanced, or a partial lesion ; or, finally, in the rare cases 
where blindness is complete,^ total atrophy (marked by a pearly 
white coloration, and extreme tenuity of the vessels) with or without 
excavation of the papilla. 

In the case of Mademoiselle V — we have simply a rather marked 
amblyopia of both eyes. No well-determined lesion has been dis- 
covered on ophthalmoscopic examination. It is worthy of notice 
that, in this case, flashes of light and sparks preceded the enfeeble- 
ment of sight. I have observed the same phenomena in several 
other cases of amblyopia connected with multilocular sclerosis. 

c. Nystagmus is a symptom of sufficiently great importance in 
diagnosis, since it is to be met with in about half the number of 
cases. It is not found, so far as I know, in locomotor ataxia, 
save in very exceptional cases. You may observe that it exists, to a 
very advanced extent, in Mademoiselle V — . We have there, as 
you see, a (|uaiitity of little jerks or twitches, which cause the 
eyeballs to oscillate simultaneously from right to left, then from left 
to right, or inversely. There are cases in which the nystagmus is 
not present so long as the gaze is fixed on nothing, but shows itself 
suddenly, in a more or less manifest manner, as soon as the patients 
are asked to look attentively at any object. 

B. There is a symptom more frequently found than nystagmus, 
one which is almost coitstant in multilocular corebro-spinal sclerosis, 
since it is noted in twenty-two out of the twenty-three cases that we 
have analysed, and this is a peculiar difficulty of eimudation which 
you can study in our patient, where it exists in a typical state of 
perfect development. 

The aficcted person speaks in a slow, drawling manner, and some- 
times almost unintelligibly. It seems as if the tongue had become 
" too thick,^' and the delivery recalls that of an individual suffering 
from incipient intoxication. A closer examination shows that the 
words are as if measured or scanned ; there is a pause after every 
syllable, and the syllables themselves are pronounced slowly. The 
patient hesitates in the articulation of his words, but there is, pro- 

' Case quoted by M. Magnan. 
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periy speaking, nothing like stammering. Certain consonants, I, p, 
and g, are peculiarly ill- pronounced. 

Tbere exists in tlie case of Mademoiselle V — , as you may observe, 
a certain slowness in the movements of the tongue; yon see that 
it is even affected by very manifest tremulation when protruded. It 
must not be supposed, however, that this is a constant phenomenon, 
for I have several times found that speech might be impeded to a 
very great extent without the tongue presenting the least trace of 
tremor. The tongue always, at least according to my esperience, 
preserves its normal volume, and I have never seen it wrinkled on 
the surface, as may be noticed in certain cases of labio-glosso- 
laryngeal paralysis with atrophy of the lingual muscles. 

The difficulty of enunciation, at first scarcely perceptible, becomes 
gradually aggravated during the course of the disease, until the 
patient's discourse is rendered nearly incomprehensible. In some 
instances it becomes sudderdy aggravated, as if in paro^iysms, and 
then grows temporarily better. 

On the whole, the difGculty of speech which is observed in cerebro- 
spinal sclerosis approximates, in many respects, to the corresponding 
symptom of progressive general paralysis. I even think that, in 
many cases, it would be almost impossible to distinguisli between 
them, if abstraction were made of the assistance given by concomi- 
tant phenomena. Add that the approximation may be rendered 
still closer by the circumstance that, in muUilocular sclerosis, as in 
general paralysis, the utterance of words is sometimes preceded, as 
you can verify in our patient, by a slight and, as it were, a convulsive 
contraction of the lips. 

However it be, this trouble in the articulation, to which I call 
your attention, is a very important symptom of multilocnlar sclerosis. 
It may potently contribute to settle the diagnosis, principally in those 
cases, which are indeed exceptional, where tremor of the hand and 
upper extremities is absent. 

To this symptom may successively be added, especially in advanced 
stages of the disease, certain disorders of deglutition, of circulation, 
and even of respiration. These are symptoms of progresxive bulbar 
paralyiU, which ought to give the alarm, because, becoming rapidly 
aggravated, they have sometimes suddenly and almost unexpectedly 
determined the fatal termination. On account of the interest attach- 
ing to them in prognosis, they shall form the object of a special 
Btndj. 

18 
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C. Verligo, in about tlirec fourtlis of the cases, is one of 
phenomena which mark the invasion of uiultilocular sclerosis of 
nervous centres. As far as I can judge from tlie descriptions gi 
me bj the patients whom I have questioned, the vertigo is generally 
of the gyratory kind. All objccls seem to be whirling round with 
great rapidity, and the individual himself feels as if revolving on his 
axis. Threatened with loss of equihbrium, the patient lays hold of 
whatever is nigh him. In most cases, this giddiness returns in fits 
of short duration; sometimes, however, it persists almost without 
interruption for a certain period, superadded to the tremor and 
paralytic state of the members ; it often contributes considerably lo 
render it almost impossible for the patient to stand erect or continue 
bis titubating walk. You must take care not to confound this titu- 
bation with the uncertainty of gait which is connected with diplopia ; 
the latter ceases when the patient keeps one of his eyes closed, 

The vertigo in question is all the more interesting because 
belongs neither to locomotor ataxia, nor to paralysis egitans, 
may consequently help in forming a diagnosis. 

1). Most of the patients alfected by multilocular sclerosis, whom I 
have had occasion to observe, have presented at a certain stage of 
the disease a truly peculiar Jacics. The look is vague and uncer- 
tain ; the lips are hanging and half-open; the features have a stolid 
expression, sometimes even an appearance of stupor. This domini 
expression of the physiognomy is almost always accompanied by 
corresponding mental state, which deserves notice. There is marked 
enfeeblement of the memory ; conceptions arc formed slowly ; the in- 
tellectual and emotional faculties are blunted in their totality. The 
dominant feeling in the patients appears lo be a sort of almost 
atupid indifference in reference to all things. It is not rare to see 
them give way to foolish laughter for no cause,^ and sometimes, on 

' A patient, under M. Cbarcot's care, of wham we sliall have occasion to 
Bpeak agftin, IIortenaE Dr— , is frequentlj seized with cniiscleBa fits of Uughler, 
whieli ilio cannot control. Hftving been subject, before Die invMiQu o( the 
diiciue, to fild of anger, ahc baa noticed, with regret, that the; have increased 
since tlmt period. (B.) On the other hand, one of two patients, whoae omu 
1 had nn opportuiiil; of studjiog, ia Professor Behier's waids in the Hi>tel 
Dicu, did not exhibit snj marked intellectual disorder, tilthough she had been 
iDBDy jears in hospital. The sccoad patient, whose ijniptoms were more ad> 
THuccd, seemed lo wake from a dreaiu, wlieu spoken to ; then, trying vninl; to 
fix his gale on the speaker, lie answered intelligently, hut the (graduallj in* 
crcaeing) dilficuU; uf cuuuciatiun made couTerantiou paiuful. {.Sigcrsou.) 



cer- 



PSYCHIC SYMPTOMS. 



19S 



tlio contrary, melt into tears without reason. Nor is it rare, amid 
this state of mental depression, to 6nd psychic disorders arise which 
assume one or other of the classic forms of mental alienation. 

One of the patients of Valentiner, usaally subject to meloncholia, 
was, from time to time, seized with ambitious mania. A man, whose 
case has been recently recorded hy Dr. Lcabe ' looked ujiou him- 
self as destined to become a king, nay, an emperor; he boasted 
that he possessed a large number of oxen, horses, and beautiful 
mansions. He was soon, he said, about to form a matrimonial 
alUancc with " a countess," &c.^ 

Mademoiselle V — was seized, a few weeks ago, with a genuine 

fit of lypemania. She had hallucinations of sight and hearing. She 

beheld frightful apparitions and heard voices threatening her with 

the guillotine. Slie was convinced that we wanted to poison her. 

During twenty days she refused all kinds of nourishment, and we were 

I forced, during the whole of that time, to administer food by means 

, of the stomach pump. To-day, these accidents have almost entirely 

' vanished. Xeverlheless, the voices are still heard from tune to time. 

I You see the patient has been taken, during our examination, with 

[convulsive kughter which she cannot moderate, and which will 

D be followed by a shower of tears. 



IV. 

a order to conclude the descriptive study of the case which I 

I have presented you, gentlemen, as a type of mitfilocular tclerosii 

I of the nervous centres, it only remains for me to direct your atten- 

1 tion to the state of the lower extremities, You have seen that 

I Mademoiselle V — cannot rise from her seat, stand erect, or attempt 

to walk, if she be not strongly supported by two assistants. It is 

easy to note that the cause of this motor impotence is, principally, 

I a psen do- tetanic rigidity which has seized on the lower extremities, 

and which, though very marked when the patient is seated or reclining, 

becomes exaggerated to the highest degree when she attempts to 

rise or walk. 

> "Uebernultiple iaselformigc Sklerose dcs GeliiroB nnd Kuckenmarks " 
(' Deutscli. Arehiv.' 8 Bd., i heft, Leipzig, 1870, p. 14). 

' One of tlie patients, Aspasie B — , observed bj M. Lioavillo, in M. Vul- 
[nail's wnrJa, bad hallucinations ; Rosiae Spitale, whose history vie have 
abrid^d (Boattieville ct GuiJrard, loc. cit., p. 91) from M. ValoQliuer, fell into 
stupor tome months before the fatal termination of tlie disease. (B.) 
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This contractare of the lower limbs^ at present permanent^ onlj 
manifested itself quite recently in the case of Mademoiselle V — ; it 
is^ in fact^ a symptom of the advanced stages of the disease. In 
the evolution of the morbid process it is always preceded at a con- 
siderable distance by a paretic stute, presenting some peculiar 
features^ with which I will first endeavour to make you acquainted. 

In reference to this particular point the clinical history of 
Mademoiselle V — has been traversed by certain incidents which, 
without being exactly exceptional^ still do not constitute the rule. 
Consecjuently I am forced to put it aside for the moment, reserving 
the right of soon returning to it. In the following description 
I will draw upon details recorded in a certain number of cases 
which I have collected, and in which the paretic i)eriod was developed 
in accordance with the normal conditions. 

Paresis of the limbs, — We have here a more or less marked 
decline of the motor power of the limbs, which is frequently mani- 
fested at the very outset of the disease, and which is not usually 
connected with any notable disturbance of sensibility. 

Generally one of the lower limbs is first and solely affected. It 
feels heavy and difficult to move; the foot turns at the least 
obstacle in walking, or the whole limb suddenly gives way under 
the weight of the body. The other limb is seized, sooner or later, 
in its turn ; however, as the paresis advances with extreme slowness, 
the patients are still able, for yet a long while, to walk about with 
more or less ease and to attend to their occupations, but at last 
the day comes when, owing to an aggravation of the motor paralysis, 
they may be confined to bed. The upper extremities are themselves 
invaded, either simultaneously or one after the other, usually at a 
period far removed from the invasion of the disease. Frequently in 
the commencement there are remissions ; thus, it is not rare to see 
the enfeebled lower limbs resume, for a time, their original energy. 
Such remissions may even occasionally take place two or three 
times. I point out this peculiarity to your notice because it cer- 
tainly is not found, to the same extent, in other chronic diseases of 
the spinal cord. 

I should revert for a moment, in order to lay stress on the fact, 
already noticed, of the absence of disorders of sensibility. The 
patients do, indeed, sometimes complain of formications, and of a 
feeling of numbness occupying the enfeebled limb ; but tJiese sjm- 
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ptoms are aaually transieut and but tittle marked. Besides, it is 
easy to ascertain that cutaneous sensibility, in the afl'ected members, 
is almost always preserved, in all its modes. The girdling pams, 
the fulgurant crises, which play so promicent a part in the early 
stages of progressive locomotor ataxy, are absent here. It is the 
same thing with respect to that loss of the sense of position of 
parts, which also belongs to ataxia. This does not occur in regular 
multilocuiar sclerosis, and patients affected by the latter disease can, 
with closed eyes, determine with exactness the position which has 
been given to their limbs. Nor has the closure of tlie eyes any 
marked influence on the power of the patient to hold himself erect, 
or on his manner of walking. His gait is uncertain, embarrassed, 
titubating, on account both of muscular weakness and of the 
tremor which, sooner or later, is superadded ; the feet, held apart in 
order to enlarge the basis of support, drag awkwardly over the 
ground, from which it is hard to raise them. When titubation is 
very much marked the patients threaten to fall at every step, ami 
they do, in fact, frequently come to the ground. The lower ex- 
tremities are not flung forward, in an abrupt manner and convul- 
Biveiy, as we so commonly see them in sclerosis of the posterior 
columns. The sphincters are very rarely aii'ected by the weakness 
which invades the muscles of the limbs, and this contrasts with 
what occur.t in many spinal afffections, where you see, at a very early 
stage, vesicular and rectal troubles superadded to the other sym- 
ptoms. Finally, to com|)!cte the picture, we should lay stress on 
the habitual absence of trophic disorders of the muscles in the 
paraplegia connected with multilocuiar sclerosis. The enfeebled 
muscles preserve almost to the last their prominence and firmness ; 
tested by faradaic exploration they do not present, at any stage, 
traces of notable enfeeblement of electric contractility. 



Intertnixture of unusual si/mpfoms. — I made mention, as we pro- 
ceeded, of a certain number of symptoms which I took care to elimi- 
DBte, because they do uot belong to the regular type of the disease. 
It is necessary to inform jou now, by way of corrective, that these 
symptoms do intermingle, in certain cases, with the ordinary pheno- 
mena of multilocuiar sclerosis, and even become ao very prominent 
that an observer, if not forewarned on the subject, woul'd perhaps be 
almost necessarily mistaken. Under this aspect, the record of 
^Mademoiselle V — may furnish us with valuable information. 1 
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extract^ therefore^ some details from it^ dated March 24tb^ 1867, that 
is to say, over three years ago. At that period, when, indeed, 
the paresis and tremor were so far advanced in the lower limbs as to 
make it impossible for the patient to walk, except by the help of 
two assistants, the following symptoms were noted : — Whilst walk- 
ing, the feet are slightly thrown forward, " as with ataxic patients/' 
When the eyes are closed there is " exaggeration of the titabation, 
loss of equilibrium, and the patient would certainly fall if not strongly 
upheld by two assistants." In the lower limbs " tactual sensibility 
has diminished in a marked manner. The patient, with closed 
eyes, cannot tell what position has been given to her limbs. She 
experiences in them, from time to time, violent paroxysms of ful- 
gurant pains.'' Finally, the existence of a girdling pain has been 
noted. 

You have recognised, in this enumeration, nearly the whole series 
of phenomena which serve clinically to characterise progressive 
locomotor ataxy. Some of them are to be found present to-day in 
our patient, but they appear, generally speaking, in a very attenuated 
form, or relegated to the background. Do we mean to say that, 
even at the time when they seemed to predominate, they were of a 
nature seriously to embarrass the diagnosis ? No, decidedly not, 
and I am convinced that, in all cases of the kind, you could avoid 
deception by bearing in mind the following observations. 

The very fact of paresis of the lower limbs (which does not exist 
in posterior sclerosis, or which, at all events, only shows itself at an 
advanced stage) being found mixed up with the ataxic 8i/mpioma, 
should put you on the true path. If it have preceded them the 
case is still clearer. You will also certainly have to chronicle the 
coexistence of some of the symptoms which belong only to multi- 
locular induration, namely — tremor of the extremities, impeded 
enunciation, vertigo, nystagmus, &c. It is necessary, besides, to 
clearly understand the reason why ataxic symptoms are sometimes 
manifested in the course of multilocular induration, as I announced 
above. There is here, in my opinion, no question of a combination 
of the elementary forms of two diseases — progressive locomotor 
ataxia and cerebro-spinal disseminated sclerosis. As for myself, I 
have never, in a post-mortem examination, met with the coexistence 
of multilocular grey induration and posterior fasciculated sclerosis ; 
and, without denying that such an association could exist, I believe it 
to be at least infinitely rare. It is, on the contrary, common enough 
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for tlie sclerosed patches (which, as a rule, principall/ occopj the 
a nlero-1 literal columns) to cross the post ero- lateral fissures and en- 
croach on the posterior columns. Occasionally even, I have secu them, 
when they were confluent, involve a Ui^ portion of the substance 
of these columns throughout the whole extent of one of the regions 
of the con], the lumbar region for instance. Now, in all cases of 
this kind, ataxic symptoms were manifested to different degrees of 
intensity during life. I have no doubt but that a similar arrange- 
ment will one day be found to account for the fulgurant pains, the 
motor ineo()rdination, and, in a word, for all the phenomena of the 
same order which are stated in the record of Mademoiselle V — .^ 

Unusual symptoms of another kind may also be superadded to 
the regular symptoms of muUilocular sclerosis. In several cases, 
which were otherwise well characterised, I have seen an atrophy of 
certain muscles, or groups of muscles, sapervene, which recalled, both 
by its position and its mode of invasion, progressive muscular atrophy. 
I have twice had the opportunity of ascertaining the anatomical 

' Cases of dissemiaated sclerosis, in which the posterior columns were 
involved to as to occasion some of the symptoms of locomotor ataxy, are 
numerous enough. We may mention, firstly, the case of Paget, Tcconled by 
Craveilhier in bli ' Atlrts ;' theo the tbreo cases which were related nt length 
in our memoir. The first is that of the woman Broisat (Jisscmiaatcd 
Rierosis, priDclpoll; occupying the posterior columns), who succumbed in M. 
Charcot's wards ; the two others, which were perhaps Diorc characteristic, 
inumucb as the symptoms and lesions of locomotor ataxia were more 
praminrnt, were quoted from Friedreich. Finally, we will briefly summarise 
uiolber case, which we noted during the siege, in M. Marrotte's wards : 

Josephine Leg — , aged forty.aii years, a siik-wiotier, has been suffering for 
two years, Slie presented the following ntaiio symptoms — difficulty of walk- 
ing with closed eyes ; notion of position, with respect to lower limbs, greatly 
lost ; frequent fulgurant pains in the knees and legs ; girdle pains. But, ahing 
with those symptoms, these were noted, i.e. coDsiderBble paralytic eDfeeblement 
of the lower limbs ; preservation of the different modes of sensibility in the upper 
and lower extremities ; visual integrity. This woman succunibed to pyelo* 
cystitis, complicated with sacral eschars, .in/o^jj'.'— Sclerosed patches on the 
left eitemal motor ocnli and on the optic nerves; sclerosed patches on the 
pons Varolii, the right superior cms cercbelli, &c. ; sclerosed patches on the 
surface of the lateral ventricles, in the interior of the centrum ovale, on Iha 
anterior face of the bulbus rachidicus, and in the fourth ventricle. In tho 
spinal cord we foand, i^, a sclerosed patch, four inches long, occupying the 
left posterior column; 3°, another of less length and breadth on ihc right 
posterior column ; 3°. beneath it, another rnlhcr circumscribed patch occnjiying 
both posterior columns ; and 4°, on the an tero -lateral surfaces of the cord, many 
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cause of this new complication ; in both cases the irritative process^ 
of which the sclerosed foci are the seat, had, in certain regions of the 
cord, extended to the nerve-cells of the anterior cornua of the grey 
matter, and these cells had, in consequence, undergone great 
alterations. Now, according to the researches which I have detailed 
to you, it is but little doubtful that progressive amyotrophy, whether 
protopathic or consecutive, most frequently arises from an irritative 
lesion of the great nerve-cells, termed motor cells. ^ 

Permanent contracture of the limbs. Spinal epilepsy. — It is time 
now to revert to the contracture noticeable in the lower extremities 
of the patient V — , which, at present, constitutes a permanent pheno- 
menon that you may study as a most perfect type. This, gentlemen, 
is an habitual symptom of the advanced phases of multilocular 
sclerosis. It does not follow on paresis, suddenly and without 
transition. At a certain stage of the paretic period there supervene, 
either spontaneously or under the influence of certain excitations, 
paroxysmal phenomena, during which the lower extremities are 
stifi'ened in extension, whilst, at the same time, they are drawn 
together, and, as it were, adhere to each other. These fits, which 
last for some hours, and occasionally for some days, are at first 
separated by intervals of greater or less length. Later on they become 
closer, and, at a given moment, permanent contracture is definitely 
established. When matters have reached this point, the following 
symptoms are observed— the lower extremities, as happened during 
the fits, are in extension ; the thighs are extended on the pelvis, the 
legs on the thighs ; the feet assume the attitude presented in talipes 

* Erbstein (* Deutschcs Archiv fiir Kliniache Mcdicin,' t. x, fasc. 6, p. 595) 
has related the history of a patieut who succumbed to dibseniiiiated sclerosis 
(the bulbo-spinal form), in whom, during life, atrophy of the anterior portion 
of the tongue had been observed. An histological examination afterwards 
showed — i"^, numerous foci of degeneration, not only interposed between 
the fasciculi of the hypoglossal nerve at its origin, but also involving them and 
consequently interrupting their continuity. A section showed that the nucleus 
of the hypoglossal nerve was replaced by an islet of sclerosed tissue. a% 
The muscular fibres of the anterior portion of the tongue had undergone fatty 
degeneration ; the lesion had invaded some of the muscular fasciculi at the 
base of the organ. 

In a patient named Vincent, who succumbed to disseminated sclerosis, M. 
Charcot noticed atrophy of the muscles of the thenar eminence. The palm of 
the hand was hollowed out^ and the tendons of the flexor muscles were very 
plainly defined. (B.) 
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equinos (varaa) ; the knees, moreover, are so closely drawn together 
iliatyou cannot separate tlicni without great effort. Both lower 
limbs are very generally aiTected simultaneously, and to the same 
extent; their rigidity is sometimes so marked that, in lifting one of 
them, whilst tiie patient is ui bed, you, at the same time, lift the 
lower half of the body, all in one piece, as it were. Only in rare 
cases, and i» the later stages of the diseases, does flexion of (ho 
thigh and leg predominate over extension. 

Permanent contracture may invade, in exceptional cases however, 
the upper extremities, which are also generally placed in forced 
extension and straitly applied to each side of the body. We have 
here, gentlemen, to deal with a spasm which occupies simultaneoualy 
and with almost equal strength the antagonistic muscles, for, when 
the limbs are flexed, it is almost as difQcult to extend them as it is 
to bend them when they are extended. 

When the extremity of one of the feet is grasped by the hand, 
and somewhat abruptly extended on the leg, there ensues almost 
immediately throughout the whole extent of the corresponding limb 
a sort of convulsive trembling, which recalls the tremulation deter- 
mined by strychnine poisoning. This tremulation, which must not 
be confounded with the peculiar shake that supervenes on purposed 
movements, is not always limited to the limb in question; it is 
sometimes propagated to the other limb, and then the agitation may 
occasionally become so intense as to shake the whole body, and even 
the bed on which the patient reclines. It persists in some cases for 
several minutes, and even much longer, after cessation of the 
act which set it going. You may cause it to stop at once, as M. 
Brown-Scquard has shown, and as I have often since observed, by 
grasping, with the hand, one of the great toes of the patient and 
flexing it suddenly and forcibly. Immediately after this operation 
the tetanic rigidity and convulsive trembling cease in both members, 
which become temporarily "perfectly supple and pliable as after 
death, before rigor mortis supervenes.'" The convulsive tremula- 
tion may be determined bj faradisation, by pinching the skin of the 
leg, or, more rarely, by kneading the liuib, by the intiuence of cold, 
or by tickling the sole of the foot. It also comes on sometimes 
spontaneously, or at least apparently so, sometimes because of an 
effort made by the patient, as in vomiting, defecation, raismg bira- 

' Brown-Sequai-d, ' Arcbivea de rhjsblogic,' I. i, p. 158, 
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self in bed, or getting out and placing his foot upon the floor. It 
is also provoked by an attempt to walk, for permanent rigidity does 
not always absolutely prohibit this act ; the patients [can sometimes 
hobble along on their toes, the heel being raised from the floor. 
Finally, this tremulation may also be temporarily produced, along 
with rigidity, even during the course of the paretic period, under 
the influence of one or other of the several modes of excitation which 
we have just reviewed. 

Gentlemen, the phenomenon, whose principal characters I have 
here sketched, is nothing other than the spinal epilepsy described 
by M. Brown-S^quard. We observe it present in the case of 
Mademoiselle V — in what I have pioposed to call the Umic form. 
This form, which is the type most commonly met with in grey mul- 
tilocular induration, may be placed in opposition to the aaltatory 
form, which predominates, on the contrary, in progressive locomotor 
ataxia and in some other spinal afl'ections. 

Permanent contracture of the limbs and spinal epilepsy must not 
any longer detain us. These symptoms, in fact, do not exclusively 
belong to multilocular sclerosis of the nervous centres. Far from 
it. They shall, therefore, be studied apart, both generally and in 
their relations with the difl'erent affections of the spinal cord in which 
they show themselves. 



LECTURE VIII. 

APOPLECTIFORM SEIZURES IN DISSEMINATED SCLEROSIS. 
PERIODS AND FORMS. PATHOLOGICAL PHYSIOLOGY. 
ETIOLOGY. TREATMENT. 

Summary. — Apoplectiform seizures. Tlieir frequency in diasemi- 
noted sclerosis. General considerations on apoplectiform 
attacks in general paralysis, and in cases of circumscribed 
cerebral lesions of old standing [hamorrhage and ramollissc' 
ment). Pathogeny of apoplectiform seizures ; visufficiency of 
the congestion theory. Symptoms : si^ite of the pulse ; elevation 
of the central temperature. Apoplectiform seizures in old cases 
of hemiplegia. Importance of temperature in diagnosis. 

Periods in disseminated sclerosis. First, second, and third 
periods. Symptoms of bulbar paralysis. Forms and duration of 
disseminated sclerosis. 

Pathological physiology : relation between symptoms and 
lesions. 

Etiology. Influence of sex and age. Hereditary predisposi^ 
tion. Previous nervous affections. Occasional causes : pro-' 
longed action of moist cold ; traumatism ; moral causes. 

Prognosis. Treatment. 

Gentlemen, — I purpose calling your attention to-day, in the first 
place, to certain cerebral accidents which may happen to complicate 
the symptomatology of cerebro-spinal disseminated sclerosis. I 
refer to apoplectiform seizures, which are occasionally encountered 
several times in the course of the disease, and which sometimes close 
the fatal scene* These attacks have not hitherto appeared in the 
case of Mademoiselle V — , whose clinical record is otherwise so com- 
plete in most respects ; but nothing assures us that they will not 
some day show themselves. In fact, this is not a rare complication ; 
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I find it mentioned in about a fifth of the cases which I have col- 
lected, and I have personally observed it, in at least three instances.^ 

The group of symptoms, which constitutes an apoplectiform seizure, 
does not exclusively belong to multilocular sclerosis. It is found in 
a number of afiections which involve several points of the cerebro- 
spinal axis at once, and particularly in progressive general paralysis. 
It is, indeed, in the latter disease that these cangedive attach — as 
they are commonly called, at least in France — have been specially 
studied on account of their frequency. They are met with there in 
all the various forms which they assume. The description of such 
attacks, in progressive general paralysis, has given rise to numerous 
divisions and subdivisions. But, in point of fact, all the varieties of 
form which clinical observation has revealed — I mean the graver 
kinds — may be classed as belonging to two fundamental types, 
namely — 

1st. Apoplectiform attacks (the "pseudo-apoplexy'* of British 
authors), and 

2nd. Epileptiform, or convulsive attacks. 

The characteristics of both types may, however, be intermingled 
and confounded in the same paroxysm. The first type only has 
been, up to the present, met with in disseminated sclerosis ; but it 
cannot be doubted that, when observations relating to this disease 
shall have accumulated, they will enable us to fill up the picture. 

Among the other organic diseases of the nervous centres in which 
apoplectiform or epileptiform attacks are frequently observed I 
shall confine myself to certain circumscribed cerebral lesions of old 
standing, and accompanied by permanent hemiplegia. Such are 
cerebral hamorrhage and brain-softening when occupying regions of 
the encephalon, the lesion of which has the effect of almost cer- 
tainly determining the cerebro-spinal alterations known under the 
name of descending fasciculated scleroses. 

Between these partial lesions of the brain and progressive general 
paralysis it seems, at first glance, that no point of contact exists. 
However, gentlemen, here is a character which brings them together : 
the observations of M. Magnan and those of Herr Westphal have 
shown that, in general paralysis, there is very often superadded to the 
lesions of periencephalitis a sclerous alteration, sometimes difi'use 

^ Case III of the memoir of M. Vulpian, communicated by M. Charcot. Case 
of the patient Bjr (Charcot) ; case of Nicolas, presented to the Soci^t^ de 
Piologie, by M. Jofroy, 
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sometimes fasciculated, wiiicli occupies the crura-cerebri, pons 
Varolii, medulla oblongata, and certain regions of the spinal cord, 
nt the same time. Now, these cercbro-spiual lesions (as much on 
account of their mode of distribution as because of the peculiar 
nature of the morbid process) deserve to be assimilated to the 
descending fascicuiated scleroses consecutive on hteraorrhagcor soften- 
ing of the brain. We know, on the other hand, that, in multi- 
locular sclerosis, the sclerosed patches occupy not. only the spinal 
cord (see PI. Ill and PI. lY) and the brain proper (PI. I and PI. 
II), but are hkewise very commonly found in different parts of the 
istlunus cerebri, and particularly in the bulbus rachidicus (PI. I, figs. 
1 and 3). You see, by this, that the existence of irritative lesions, dis- 
seminated nearly everywhere in the cerebro- spinal axis, but always 
present in the isthmus cerebri, is a character common to all those 
affections, so different in appearance, in which the so-called congestive 
attacks supervene. I would especially point out to jour attention 
the constant existence of the bulbar lesion, which is, in all probability, 
a predominant element in the production of these attacks. 

However this be, gentlemen, we have here permanent alterations 
of slowly progressive evolution. They cannot, consequently, with- 
out the assistance of other lesions, explain the development of 
accidents which are, for the most part, suddenly produced, and 
which may rapidly disappear without leaving any trace. 1 am not 
nnaware that many physicians, even at the present day, put forward 
the theory of a partial sanguine congestion — a fluxion which, ac- 
cording to the needs of the case, should aSect this or that portion 
of the encephaton. As regards myself, 1 cannot endorse this hypo- 
thesis. In order to justify my scepticism in this matter, I will appeal 
to the reminiscences of those among you who, in this hospital, were 
attached to the department for the insane. Uow many times have 
they not been disappointed in not Ending, on post-mortem exami- 
nation, the congestive lesion, which they expected? But I shall 
appeal, above all, to the cases which I have had opportunities of 
collecting in my accustomed field of study. Many a time have I 
had occasion to see patients, long sufl'ering from hemiplegia, the 
result of brain-softening or intracephalic haemorrhage, auccamb 
to epileptiform or to apoplectiform attacks. Now, in such cases, 
no matter what attention I ga»e to the autopsy, I have ever 
found it impossible to discover, whether in the nervous centres or in 
the viscera, any recent congestive lesion, ocdematoua or other, which 
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could explain the grave symptoms that had characterised the fatal 
termination of the disease. I have never met with any but old 
lesions — ochreous foci, yellow patches, or foci of cellular infiltra- 
tion — on which depended the hemiplegia, and the secondary de- 
generations of the mesocephalon and of the cord, which are the 
consequences of these partial lesions of the cerebral hemispheres. 
In short, I believe that, in the present state of science, the absence 
of proper lesions is, anatomically speaking, a common characteristic 
of these attacks, whatever be the form they assume or the disease 
with which they are connected. 

In what relates to the symptomatology of the apoplectiform and 
epileptiform attacks, in order not to enter upon the details of a 
regular description, I shall confine myself to mentioning the fol- 
lowing peculiarities. The scene generally opens unexpectedly, 
without any marked preliminaries, sometimes by rapid and more 
or less intense obnubilation of the intellectual faculties, some- 
times by profound coma, suddenly supervening. In certain cases 
convulsions are added, which recall those of ordinary epilepsy, 
but which are usually localised in one side of the body {epileptiform 
aUacIcs). In other instances there are no convulsions {apoplec- 
tiform attacks). In both cases it is frequent to find, developed 
from the outset, a more or less complete hemiplegia, sometimes with 
flaccidity, sometimes, but more rarely, with rigidity of the paralysed 
members. The symptoms may gradually grow worse in the course 
of a few days and induce death. This is usually heralded by the 
rapid development of eschars on the sacral region. If, on the 
other hand, the patient is destined to survive, the disappearance 
of the symptoms soon becomes manifest, hemiplegia is the only 
one that holds out for some time, but sooner or later it also dissi- 
pates without leaving any trace of its existence. 

These attacks usually recur several times, generally after long 
intervals, during the course of the disease. So far as disseminated 
sclerosis is concerned, they have been noticed thrice in Case III 
of M. Vulpian's memoir, thrice in Zenker's case,^ and up to seven 
times in that recorded by M. L^o.* In every instance, these fits left 
after them a notable and persistent aggravation of all the symptoms 
of the original disease. 

The sketch which I have given you, gentlemen, would be too 

1 Boumcvillc et Guerardt loc, cit,, p. ii3. 
' Ibid., p. 1 1 a. 
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iiBperfect if I did Dot call your attention to the troubles of circu- 
lation and temperature whicli, as a general rule, skow themselves 
in the course of these attacks. The puljie is alwajs more ot less 
accelerated; but, besides, (and this is the important point), the 
temperature of the centra! parts rises rapidlj ; it may, in the hours 
immediately following the invasion, reach 38'5° C. (= ioi'3F.), 
or even 39° (= 102"3 P.), and frequently, at the end of twelve or 
twenty-four hours, it rises to 40° (=104 P.), and remains at this 
elevation for some hours, without necessarily entailing a fatal result. 
But if the patient is to survive, the temperature soon diminishes 
rapidly. An increase above 40° C. is almost always followed by a 
fatal termination. 

These modifications of central temperature have been studied 
by Herr Westphal ia the epileptiform and apoplectiform attacks 
oi progressive general parali/sit ; I have met with them again in 
the attacks which supervene in patients suffering from hemiplegia 
of old standing, consecutive on hmiwrrkage or on softening of the 
brain. In order the better to settle your ideas upon this subject I 
think it will be useful to summarise the details of two cases relating 
to the last-named species. 

The first case is that of a woman, aged thirty-two years, affected by 
hemiplegia of the right side, dating from childhood. There ex- 
isted general atrophy, rigidity, with shortening of the limbs, and 
paralysis, such as are generally found in like cases. This woman 
was subject to epileptiform attacks. She was brought to the in- 
firmary some hours after a more than usually severe attack. On 
the evening of her admission her temperature was above 38° C. ( = 
100-4 F.) ; next day it had reached 40" C. (= 104 F.). The fita 
became snbintrant ; they were repeated about a hundred times a 
day. Eacliars formed rapidly on the sacral region, and death 
supervened the sixth day. On that day the rectal temjwrature 
stood at 42'4" C, (= lo^'^z F.). On post-mortem examination 
there was found, at the surface of the left cerebral hemisphere, 
a considerable depression answering to a yellow patch, the remnant 
of a vast focus of ramoliisement. The whole hemisphere, more- 
over, was atrophied. No trace of a recent lesion could be found, 
neither in the nervous centres nor in the viscera. 

The second case is that of a woman, aged sixty years, afflicted 
with right hemiplegia consecutive on cerebral htemorrhage, dating 
from two years previously. This patient had abeady experienced 
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several epileptiform or apoplectiform attacks, which, however, were 
generally slight. One day an intense and prolonged epileptiform 
attack supervened, which was followed by an apoplectiform condition. 
Two hours after the setting in of these accidents, the rectal tem- 
perature was 38'8° C. (= 101*84 P.); five hours plater, it rose to 
40^0. (= 104 F.). Next day, in spite of the cessation of con- 
vulsions, the temperature was 41° (= 105*8 F.); and the day 
following, being the day of her death, it reached 42*5° C. (= 108 '5 
F.). The autopsy showed two ochreous foci, one occupying the 
corpus striatum, the other the substance of a convolution. There 
existed no recent lesion capable of explaining the accidents which 
had determined death. 

I have as yet had no opportunity of following, day by day and at 
difTerent periods of the day, the changes of central temperature in 
a case of apoplectiform seizure supervening in a patient affected with 
disseminated sclerosis. Nevertheless, we can gather partial results 
from different cases, which leave no doubt that, even in this respect, 
matters proceed exactly in the same way in multilocular sclerosis, as 
in progressive general paralyjsis and in circumscribed lesions of the 
cerebral hemispheres. Thus, the patient whose history has been 
related by llerr Zenker was, towards the close of his life, taken with 
an apoplectiform attack, followed by hemiplegia of the right side. 
Now, on the day of the seizure, his pulse being at 136, the tempera- 
ture reached 39*0^ C. (= 103*28 F.). Next day, the thermometer 
marked 40° C. (=i04F.). The day after, the paralysis had ame- 
liorated and the temperature had fallen back to the physiological 
figure. In tlie case of the patient Nolle, narrated by M. L^o, an 
apoplectiform attack came on in the evening. Next morning 
early, the pulse numbered 144, and the temperature stood at 38*5 C. 
(= 101 '3 F.). This attack, the seventh that the patient had expe- 
rienced, was to be followed on the same night by death. In the 
case of N — , whose record was compiled in my wards by M. Joffroy, 
five hours merely after the invasion of an apoplectiform attack, within- 
complcte loss of consciousness and general resolution of the members, 
the rectal temperature stood at 40*3° C. (= 104*547.), and the pulse 
at 1 20. Next day the apoplectiform symptoms were dissipated, and 
at the same time the pulse and the temperature had returned to 
what they were in the normal state.^ 

If I have dwelt with some tenacity on the changes which the 
^ 'Soci^td de Biologic/ t. i, 5 sdrie, 1869-70, p. 145. 
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temperature of the body presents, in the apoplectiform and epilepti- 
form seizures of general paralysis, and of some otlier cerebro-spinal 
affections, it is because, in my judgment, we find a cbaracteriatic 
therein which may, in certain cases, be pro6tabIj ased in diagnosis. It 
is not necessary, I think, to enter into a long discussion in order 
to show how difficult it is, in presence of a patient who has jast 
been stricken with apoplexy, accompanied or not by convulsions, to 
decide from the mere contemplation of external symptoms whether 
we have to deal with true apoplexy, resultmg from the actual for- 
mation of a focus of cerebral Incmorrhage or of ramoUissement, ot 
whether, on the contrary, we have before us a simple con^estme 
ailaek. Well, an examination of the central temperature would 
supply, in such cases, a decisive test. ' I have, in fact, demonstrated 
by repeated observations* that in true apoplexy, especially when 
it depends upon cerebral hsemorrliage, the temperature constantly 
diminishes, some moments after the attack, and afterwards remains, 
generally for at least twenty-four hours, below the normal standard, 
even when intense and reiterated convulsive fits occur. Now, we 
have just seen that, in the so-called congestive attacks, the temjter- 
ature, on the contrary, from the invasion of the first symptoms, 
rises above the physiological standard and tends to become gradually 
more and more elevated during the whole continuance of the attack. 



Periods and Fokms of Disseminatbd Sclekosis. 

Gentlemen, after having considered, one by one, the different 
elements which compose the symptomatology of multilocular sclerosis 
■where we have to deal with a complete case, one which has already 
arrived at an advanced stage of its evolution, — it is next proper to 
show, in a general view, how these elements are grouped and arranged 
in the different phases and forms of the disease. The affection is, in 
' truth, far from presenting itself clothtd in all its attributes, at every 
epoch of its course. At the outset it may be constituted by the union 
of two or three symptoms only ; and, besides, there are cases where 

' Cbarcot, " Note sur la temperature des parties oenttales Jans I'npoplexie liee 
b rii^morrliagLe cerebrale et au ramollisseiDBDt du cerve:iu," iu * Couipivs llendiis 
dec Scanoes de la Societc de BiQlogie/ t- iv, 4* s^ric, 1867, p. gi. See also 
Charcot, ' Lemons sur lit tbermom^lne cliniquc, publi^es d&na la GautU 
kthdomadaire' i86g, pp. 3*4, 74>, 8)i ; Bournevillc, 'Etudes cliniques et 
thennoin^triiiues aut les Malndiea du Svetbrne Narveui,' Paris, 1870-73. 

14 
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the symptomatic series remains incomplete until the fatal end. Now, 
it is, especially, when the disease is yet at an early stage, or when 
it assumes an imperfect form, that it is important to know how to 
recognise it by the slightest indicia. 

I have proposed to establish three periods in the progressive 
development of the disease. The first extends from the moment 
when the first symptoms appear to the epoch when the spasmodic 
rigidity of the members reduces the patient to almost absolute impo- 
tence. The second comprises the space, usually of considerable 
length, during which the patient, confined to bed, or barely able to 
take a few steps about the room, still preserves the integrity of his 
organic functions. The third commences at the moment when, all 
the symptoms of the disease becoming simultaneously aggravated, 
the functions of nutrition suffer in a manifest manner. We will 
take occasion, as regards this ultimate period, to notice the disorders 
which, in the common order of things, mark the last phase of the 
disease and accelerate its fatal termination. 

I. 

FlrH period, — The mode of invasion and of concatenation of 
symptoms presents certain varieties which deserve to be pointed out 
to your notice. 

Sometimes, the drama is begun by the cephalic symptoms. Thus, 
the patients commence by coni])lainiug of habitual giddiness, and 
more or less transient diplopia ; little by little, difficulty of enuncia- 
tion, and^ finally nystagmus, show themselves. The union of these 
symptoms would already constitute a sufficiently characteristic group, 
one which, even if tremor provoked by movement and paresis of the 
limbs were not superadded, should of itself enable us to establish a 
diagnosis, on strong probabilities. 

But such is not the most common mode of invasion. Generally, 
the spinal phenomena first reveal themselves, and so common is this 
circumstance that during many months — nay, even for years — the 
patients may present no symptoms other than an enfeeblement, a 
more or less marked paresis of the lower extremities, displaying a 
tendency to become aggravated, in a slowly progressive manner, and 
to extend to the upper extremities. In such a case, the position of 
the clinical observer is necessarily an extremely difficult one. For, 
in short, paresis of the lower limbs is a somewhat trite symptom, 
one common to a crowd of different diseases ; still, it shows itself in 
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multilocular sclerosis, as you remember, with some peculiar features 
which may indicate the right path to follow. Thus, however marked 
it may be — setting aside exceptional cases where the lesion predomi- 
nates in the posterior columns — it is not accompanied by any trouble 
•of sensibiUty, nor by any perceptible disorder of nutrition in the 
muscular masses. Add to this that, as a rule, there is no functional 
derangement of bladder or rectum. Finally, it is not rare to meet 
with remmionSy and even with complete intermhsionSy which give 
rise to hopes of a decided cure.' But it is clear that these 
indicia, even with the aid of all the others, only supply very 
vague data. Certainty can hardly be secured unless the peculiar 
tremor, or some of the cephalic symptoms, arc superadded to the 
spinal symptoms. 

Hitherto, gentlemen, I have shown you the invasion and ulterior 
concatenation of accidents as slow and progressing in a uniform 
manner. That, in fact, is by far the most usual case; but it is 
important you should know that, in certain exceptional cir- 
cumstances, the disease may set in suddenly and unexpectedly, or 
after a few preliminary symptoms, of little significance. 

Thus, vertigo and diplopia having suddenly shown themselves, 
paresis and titubation may follow in a few days, so that the disease 
is thus, as it were, immediately established. This, to take one case 
amongst several, is what happened as regards the young woman 
named Vinch — , whom some of you may have seen in our wards. 

Sometimes the beginning is marked, as in the case of one of 

^ In our memoir, we summarised a certain number of cases in which 
remissions were found so complete as to enable the patients, who had been 
paralysed, to resume their occupations. (See loe, ciV., obs. iv, ix, x, xi, &c.) 
In an observation recorded by M. Vulpian, which we also quoted (p. 139), 
there was a series of alternate ameliorations and aggravations. We shall 
briefly indicate them : 

When the disease was still recent, there supervened, after an attack of 
smallpox, a quasi-complete recovery. This improvement lasted for three 
years. At the end of that time, the menses were suppressed ; new, but sb'ght, 
symptoms showed themselves, which disappeared on restoration of the cata- 
menia. Two years after, the patient had an attack of jaundice, followed bj 
new symptoms. These improved, but on bronchitis supervening, the paresis of 
the limbs re- appeared in a more marked form, and, after successive remissions 
and recrudescences, became permanent. 

Sometimes the remission is incomplete, and only affects certain symptoms, 
particularly incontinence of urine and of faeces. In a patient, whose case was 
noted by Herr Baerwinkel, there was also a brief remission. (B.) 
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Valentiner's patients, by an abrupt invasion of paresis in one of the- 
lower extremities ; or again, as occurred in M. Lino's case and in that- 
of one of my patients, whose history M. Vulpian has related,^ the 
invasion is inaugurated by an apoplectiform attack, preceded for 
some days or weeks, by vertigo and cephalalgia^ and followed by 
temporary hemiplegia. 

Finally, gentlemen, there is yet another variety, to which I must 
call your attention, where the invasion is marked by an affection which/ 
is mostly regarded as foreign to the principal disease, although it is, 
in my opinion, intimately bound up with it, on the contrary, by a link 
not recognised until now. I allude to the gastric or gastralgic' 
crises, whichever you please to call them, that are occasionally very 
severe, and are accompanied by ly pothymia, by repeated vomiting, &c. 
These crises have often opened the drama, and been quickly fol- 
lowed by the usual symptoms of multilocular sclerosis; it is not 
rare, also, to find them several times recurring and intermingling 
with these symptoms, during the early stage of the disease. Of this 
tlass, a case reported by M. Liouville - and that related by Herr 
Zenke furnish good examples. These accidents are all the more 
worthy of notice inasmuch as we shall find them again, with nearly 
the same characters, in other forms of sclerosis of the spinal cord, 
and particularly in fasciculated posterior sclerosis {locomotor 
af(U'ia), but chiefly in its initial phases. In such a case, these 
gastric crises, coinciding or alternating with the fulgurant pains o£ 
the limbs, may actually be, along with diplopia and perhaps a little 
titubation when the eyes are closed, the only symptoms of the dis- 
ease in question, whose true nature is then too often misunderstood.' 
These same gastric crises are found, as my friend Dr. Duchenne (de 
Boulogne) and I have observed, in the form of subacute or chronic 
central myeltfis, which reproduces the symptoms of general spinal 
paralysis. But I do not wish to delay any longer on this subject^ 
which I intend soon to resume and to discuss in detail, as its 
importance deserves. 

^ Yulpian, '* Note sur la Sclerose en Plaques de la Moelle Lpinibre," Obs. ii,. 
'M^moires de la Soci6t6 M6dicale des Ilopitaux/ 1869. 

^ ' Mcmoires de la Socidt6 dc Biologie/ 5c sdrie, t. i, p. 107, Farifl, 1870. 

^ Sec what M. Charcot has said, in reference to this subject, in bis lectures 
delivered at La Salpctribre in 1868 (Dubois, 'Etude sur quelqucs points de 
Tataxic locomotrice,' Paris, 1868, "Des crises gastriques,*' p. 56; 'Lepons sur 
les anomalies de Tataxie locomotrice,' 1873, lepon ii, p. 33). 
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II. 

Second pe nod. — In general, from the close of the first (icriod, 
■Tnultiloctilar sclerosis shows itself arrayed in loost of the sjmptoma 
which characterise it. These symptoms become aggravated and 
intensified daring the second ]}eriod, and spasmodic contraction of the 
limbs is superadded, either with or without the accompaniment of 
spinal epilepsy, in consequence of wliich the patients who, until then, 
had been able to walk or hobble,with more or less difficulty, are thence- 
forth rendered almost quite powerless, and definitely confined to their 
'rooms or beds. The contracture which marks the commencement 
of this period is almost always a very tardy symptom; it seldom 
allows itself till two, four, or even six years after the appearance of 
<the first accidents of mutilocular sclerosis. 

m. 

TXird period. — The comraenceraeut of this final period is marked, 
im I mentioned to you, by the progressive enfeeblemeut of the 
•organic functions ; inappetency becomes habitual, diarrhoia frequent, 
and soon a general emaciation supervenes which grows more and more 
evident.' At the same time, there ensues an aggravation of all the 
symptoms proper to this disease, the obnubilation of the intellect 
proceeds even to dementia, the difficulty of enunciation is carried to 
its extreme, and the patient can only utter an unint«l)Lgib]e grunting ; 
■then the sphincters become paralysed, and it is not rare to find the 
mucous coat of the bladder aSected with ulcerous inflammation. 
Then, on the sacral region and on all points of the lower limbs sub- 
emitted to prolonged pressure, eschars appear which occasionally 
assume enormous dimensions, and, consecutively, comes the whole 
■series of accidents which depend on this complication, purulent 
burrowing sores (fuiKe.i), purulent or putrid poisoning, &c. Death 
follows without delay. 

' At tliis period of the disease, eapeclBlly, we oolice tlie supccveuiion 
of disorders whicli maj, perliaps, be classed among troplaic troubles. Such 
•mre^i°., softening of the yertebrs, of the trochanters, of the head of 
■Ibe tibia, of the bones of the tarsus. &c. (Bourncville et Guirard, !oe. eit., 
-cas du Bocteor Pcnnock, p. 83); 2°., a cjpliosis nud (tight) scoliosis, 
-mentitwed in one of Friedreicb's cases (B. et G., loe. cil., pp. 213 and JI4) ; 
3°, an effusion ot liquid into the two temoro -tibial articulatious (Obs. Je M. 
^ialherbe). (B.) 
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In most cases the patient^s existence may be abridged by some in- 
tercurrent disease ;^ pneumonia, caseous phthisis, and dysentery may 
be numbered amongst the most frequent of these terminal affections.^ 

* In the cases which have since been published we, most usually, find the 
terminal diseases indicated by M. Charcot. It follows from the statistics 
we have collected that pulmonary diseases (pneumonia, purulent pleurisy, 
tubercular phthisis) are by far the most prominent. We should also mention 
the occurrence of acute bed-sore^ of pyelo-cysiitis (one case), and of osdema 
glottidis (one case). (B.) 

^ In this manner, the patient Yauthier (the subject of the preceding lecture) 
succumbed, and the patient Bezot, who long occupied bed No. lo, Salle St. 
Luc. We shall rapidly summarise the principal facts of their clinical history : 

I. Vauth — (Josephine C), was admitted March 21st, 1867, to M. Vulpian's 
wards, and died January 7th, 1871 (aged thirty-two), in M. Charcot's charge. 
From fourteen to twenty-one years of age, she suffered from vertigo followed 
by vomiting. Pregnancy, at twenty-one, put an end to vomiting. Disseminated 
sclerosis showed itself at the age of twenty-three years six months : weakness of 
the lumbar region, very great fatigue of the lower limbs, lancinating pain in the 
right leg, enfeeblcment of the sight, diplopia. At twenty-five years, feeble- 
ness of the arms, which are occasionally affected by pains. 

i8^7-^Ny^^gmus, diplopia. Integrity of the muscular masses, loss of 
idea of position as regards lower limbs. Paresis and tremor of the upper 
extremities. Tactual sensibility largely lost everywhere. Momentary improve- 
ment under nitrate of silver. 

1868. — ^The patient can no longer stand erect; the symptoms are more 
marked on the right side than on the left; the tremor of the upper ex- 
tremities has augmented. Frequent fulgurant pains, especially in the left 
half of the faoe. Fits of giddiness coming on at close intervals. Nystagmus 
more marked. In May, M. Yulpian administered two pills of 0*025 gram* 
(or nearly J grain) of extract of Calabar Beau. Soon after, a fit of weakness, 
tremor exaggerated, cold sweats, pallor of the face (these phenomena are, 
perhaps, due to the Calabar Bean). From July, three pills of Calabar Bean. 
In November, M. Yulpian suppresses the Calabar Bean, and as incontinence of 
urine has latterly supervened, he prescribes three pills of 0*03 gram, (or nearly 
J grain) of extract of Belladonna. The incontinence of urine, after presenting 
some transient improvements, ceased altogether in the course of December. 

1870 (January). — Psychic disorders (see antcy p. 195). In the course 
of this year the symptoms noted augmented in severity; and, besides^ 
symptoms of bulbar paralysis made their appearance. These became rather 
rapidly worse, and the patient died, as it were asphyxiated, Feb. 7th, 1871. 

Autopsy, — Numerous sclerosed patches found to exist in the brain and spinal 
cord. On account of the ataxic symptoms presented by the patient, the lesions 
of the spinal axis deserve mention. There were sclerosed patches throughout 
the whole length of the lateral columns. As to the posterior columns, they are 
affected nearly throughout, but, principally, from the lower extremity of the 
dorsal region upwards. Fig. 15 represents the lesions observed on a section 
taken from the upper part of the lumbar region. At this level the posterior 
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I have reserved for special mention the appeaiance of some 
symptoms of bulbar paral^tis, because they aaj, by an abrnpt ag- 

columns are completelj iovaded (Gg. 15, e), but especuJlj Rffected in the mid- 
regioD. The lateral columns are comparatiTel; less injuted. 




Fig. 15. — BepresentatioD of the lesiona observed on i section taken from tlie 
Qppermoat portion oF the lumbar region. The posterior columns are 
invaded throughout their breadth, aiid the lesion predominates in their 
middle region. 

II. Bez— (Pauline), aged thirtj-Gve, cbild'ii nurse, admitted Feb. 17th 
into M. Charcot's wards. To the ordinary symptoms of disseminated sclerosis 
were added, about the month of Maj, djapncea and dysphagia. The difficoltj 
of d^jutition compelled the patient to eat very slowly. Return of food, 
through the nasal orificea, waa not obserred untd near the end. The patient 
died of asphyxia, June I3tb, without any raies having been noticed in the 

AMtoptg. — Sclerosed patch on the chiasma of the optic nervei, invading the 
tractus opticuB. Sclerosed patid in the ventriclea and in the ceutmm ovale. 
In a section made a centimetre abov^ the inferior border of the protuberantia 
annularis, on a level with the apparent origin of the trifacial nerve, a lai^ 
and irregolar patch of sclerosis is fouod (fig. 16, b' 6'). 




I^G. 16. — a, Fneamogaatric ; 6, small sclerosed patch ; 6', large sclerOhed patch. 
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gravation, precipitate the course of events, and induce the fatal 
termination, even before the manifestation of the phenomena of the 
final period. Contemporaneonsly vith increased difficulty of utter- 
ance, there appears a difiiculty of deglutition vhich, though tran- 
sient at first, soon becomes permanent. Then, from time to time, 
paro^cysms of djspnoea show themselves, of less or more gravity, and 
death may supervene during one of these fits. I have recently 
observed two cases which terminated in this manner. On a post- 
mortem examination it was seen, in both these cases, that a patch of 
sclerosis had invaded the floor of the fourth ventricle, where it 
enveloped the originating nuclei of moat of the bulbar nerves.^ 

After the details which I have laid before you, it seems useless to 
undertake the particular description of the different formt which 
moltilocular sclerosis may assume. The cerelral and tpiuat forms 
correspond to an incomplete invasion of the nervous centres by the 
sclerosis ; it is, if you like, the disease arrested in its development, 
in its progress either of ascent or of descent. The symptomatic 
series is, therefore, as it were, curtailed ; but the symptoms, con- 
sidered singly, are not modified. The first, or cerebral, form is very 
rare; the second, or spinal, is, on the contrary, very frequent; but, on 
the whole, the eerebro-apinal form constitutes the normal type, that 
which we most often meet with, in practice. 

Cerebro-spinal multilocular sclerosis complet«s, generally speak- 
ing, its whole evolution in the space of from six to eight years ; * 

Another trtinsTer«e aection, corres|KiiidiDR to tlie middle part of the coi- 
poro olivsria, reveals another patch of sclerosis (fig. 17 e) sppirentlj in< 
Tolling the pneumc^utric (flg. 17 a). Microscopic examination of the 
nerves showed the existence of numerous fatlj degenerated tubes in the 
bjpc^lossal nerre, and traces of irritation in Schirann's sheath in the pDenmo- 
gastric nerre. As to the otlier organs, and particularly the phsrjnx. ttw 
larynx, and the lungs, the; were all hcaltli;. 




Fio. 17.— ^ftmuoogastric aerve; £, hypoglossal nerve; e, sclerosed patch. 

■ It is nttn difficult, at present, to ascerlain the mean duration of dis- 
Mminated selerosia. In a Gnt collection (Boameville et Gaitaid, he. eit.. 
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this establishes another contrast between it and paralysis agitnns, 
the normal duration of which is much longer. The spinal fona 
usually gives the most lengthy r&ipitG ; it may not terminate its 
course for a space of twenty years, or even longer still.' 



Pathological PitYsioLooY ; Etiology ; Prognosis, and 

TREATSfEST, 



In order to conclude this ntudy, geullemen, it remains for me to 
discuss the pathological physiology, the etiology, and finally the 
therapeutical treatment of multilocular sclerosis of the nervous 
centres. Unfortunately, the facts and documents which refer to 
these different subjects are fev in number, and as yet mostly im- 
perfect, so that I shall be compelled to confine myself to a few sum- 
mary observations. 

A- The causeof the very singular mode of arrangement under which 
tlie sclerosed islets are distributed in different parts of the central ner- 
vous system, is, at present, completely unknown to us. Herr Rind- 
fleisch has stated that the starting-point for the formation of sclerosed 
foci resides in the vascular system. According to him, the infiamma- 
tion of the walls of the smaller vessels, always to be met with in the 
centre of foci during the process of formation, would be the initial 
fact ; from this central point the irritation is propagated to the reti- 
culum of tbc neuroglia, whence it radiates in all directions. It is 
evident, however, that this esplanation only sets the difficulty a little 
farther back. Besides, this pa-dominant part accorded to vessels in 
the evolution of the morbid process is anything hut demonstrated. 
I am even very much disposed to believe, judging from my own 

p. 148), comprising seveDteen cases, wc found a mean of from cigtit to leu 
years. In anollier, iaoludiag tliirteeii new casci, we foutid a meaa or seven 
■ud a lialf years. Tbe minicmm of the durntion of tlie disease tru one year 
(case ot M. Malhetbc, in ' Journal de Medeciue de I'Ouest,' 1870, p. 168, and 
Euschwald, " Uebec Kfuitiple Skleiosc dea llirns uad Ruckenmaiks," in 
' Deulsches Arcbiv fur Klin. Mediciu.' c. x, fas. iv und v, p. 478, 1873). The 
maximum is from siiteen to seventeen jcars. (B.) 

' In three cases □( disseminated sclerosis, with predominance of lesions of 
the posterior columns, liie disease lasted fourteen, twenty-one, and twenty- 
eight years. (Bouraeville, ' Nouvelle 6lude sur quelques points de la solfrosa 
en plaques diss^ minxes,' i86g.) 

■ Rjndficiscb, " Histol. Detail tn der Grauca Begeneratiou von Gehirn and 
Ruckeumarks" ("Vlrchow's ArcliiT,' 1863, t. xiti, p. 474)- 
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observations^ that the alterations'of vascular tissue and those of the 
recticulum advance side by side in parallel lines, without acting re- 
ciprocally on each other. Be this as it may, the question arises 
whether, if the position of the sclerosed islets, in the different por- 
tions of the nervous system, be given, we can deduce therefrom the 
production of phenomena which, in their totality, constitute the 
symptomatology of disseminated sclerosis ? This is, at least to some 
extent, possible. We have already shown you that the motor inco- 
ordination, the loss of sense of position, and the fulgurant pains 
which are found in a certain number of cases, may, in such cases, be 
attributed to the sclerous invasion of the posterior columns of the 
cord for a certain altitude. On the other hand, the customary pre- 
dominance of sclerosed patches along the course of the antero-lateral 
columns accounts, as I shall soon demonstrate to you, for the almost 
constant existence of the paresis or of the paralysis of the limbs, which 
is sooner or later followed by permanent contracture. The nystag- 
mus and the difficulty of enunciation are correlated with the habi- 
tual localisation of nodules in the substance of the protuberantia 
annularis and the bulbus rachidicus. But there are a large num- 
ber of other symptoms, the interpretation of which presents much 
greater difficulty. Such, for instance, is the peculiar tremor 
which is manifested during certain attitudes of the body, and in the 
execution of intentional movements. I have expressed the opinion 
that the long persistence of the axis-cylinders, deprived of medullary 
sheathing, in the midst of the foci of sclerosis, probably plays an im- 
portant part here. The transmission of voluntary impulses would 
still proceed by means of the denuded axis-cylinders, but it would 
be carried on irregularly, in a broken or jerky manner, and would 
thus produce the oscillations which disturb the due execution of 
voluntary movements. 

This resistance of the axis-cylinders is certainly not a phenomenon 
exclusively pertaining to multilocular induration; but it is here mani- 
fested in a more marked manner than in other forms of sclerosis of 
the nervous centres. It may also be quoted, I think, to account for 
the slowness with which the paretic symptoms advance in dis- 
seminated sclerosis, and for the long space of time which elapses 
before they give place to complete paralysis and permanent con- 
tracture. 

B. What is known in reference to the conditions that preside over 
the development of disseminated sclerosis comes to very little. It 
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seems, however, to he established at present, that, the disease is far 
more common in females than in males. Thus, of all the instances 
which I collected in my first treatise, only three or four related 
to men. The cases which have since been published have not 
modified this result in any perceptible manner. Adding to .the 
eighteen cases which are mentioned in the monograph of MM. 
Boumeville and Giierard, sixteen new cases, we get a total of thirty- 
four cases, of which nine relate to males, and twenty-five to 
females. 

Judging from the same records, it follows that this is a disease of 
yonth, or of the first iialf of adult age. it has been observed in 
patients aged fourteen, fifteen, and seventeen years,' but it seems 
most frequently to set in between twenty-five and thirty years. It 
rarely makes its appearance after thirty. On the other hand, forty 
years seem to be the ultimate limit of life for patients affected by 
disseminated sclerosis. 

With respect to the inHuence of hereditary predisposition, we 
have only one case to mention in which it seems to have played a 
certain part. This example has been communicated to us by Dr. 
Duchenne (de Boulogne). 

In the pathological antecedents of the patients themselves we 
generally fiud nothing but vague indicia. Hysteria was present in 
some cases, but in most we only !ind mention made of ill-determined 
neuropathies, occasional hemierania, or neuralgias.' 

' In a work by M. Leube (" Uebcr multiple inselformig Skletose der 
Geliims and Rucketimarks," in ' Deutsches Archir,' 8 M, i heft, 1870, p. 
14] we And tiic record of the case of a child who prescated the 6rst symptoms 
of diasemiaatcd sclerosis at the age a( seven years. She died aged fourleen 
years aad six months. Summarj: slight nystagmus; right facial paralysis; 
marked ataxia or the exlrenuties, especially on the lell side ; tremor of the 
head ; difficulty of utterance ; atrophy of the legs. Js/opiy .- sclerosis of the 
pons Varolii and annexes, almost !;eDeral ou the right, disseminated on the left. 
The cerebrum and cerebellum present, in their cortical layers, adouble degeoe- 
nition, whitish -yellow, or steel-grey, partly diffosed, partly disseminated tn 
patches. In the cord, and principally in ibe medulla oblongata, the sclerosis 
occupies, firstly, the poslcrior columns, next the lateral columns, and finally 
the anterior columns. (B.) 

' There is, however, on eliolo^ical cause which deserves mention, namely, 
the influence of certain acute diseases on the development of sclerosis. The 
fotlowiog facts are given in support of this assertion : 

i". In a case given by Erbsteia (' Deutsche Archiv fiir Klioische Uedicin,' 
t. X, fuc. 6, p. 596) disseminated sclerosis set in during coDvalescenoe from 
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Amongst occasional causes, we frequently find mention made of 
•the prolonged action of moist cold.^ In one case, the first symptoms 
are alleged to have appeared a short time after a fall. 

But the circumstances most commonly assigned as causes of 
this disease, by patients, appertain to the moral order — long- 
continued grief or vexation, such, for instance, as may arise from 
illicit pregnancy, or the disagreeable annoyances and carking cares 
which a more or less false social position entails. This is often the 
case as regards certain female teachers. Having said so much with 
Tcspect to women,^ the question of male sufi'erers arises. These are, 
for the most part, persons who have lost caste, and who, thrown 
out of the general current, and too impressionable, are ill-provided 
with the means of maintaining what, in Darwin's theory, is called 
the *' struggle for life." In short, the etiology is a somewhat 
trite one, such as may be met with again, as it were, at the begin- 
ning of all the chronic diseases of tlie central nervous system. 

C. Tht prognosis has hitherto been of the gloomiest. Shall it be 

typhoid fever. The patient, then, suffered from debility of the lower ex- 
tremities, and a difficulty of enunciation ; the words were scandcd, and the 
pronuneiation was somewhat indistinct and monotonous. 

2°. A patient in M. Charcot's charge, Nic — (Julie) noticed a certain degree 
of weakness in her lower limbs, on recovering from an attack of cholera. Some 
short time after, she had an attack of typhoid fever, after which the feebleness of 
her limbs augmented in a slow but continuous manner, to such an extent that 
she was soon obliged to use a cane. (A. Joffroy, * Mcmoires de la Soci^t^ 
-de Biologic,' 1869, p. 146.) 

3°. In the case, recorded by MM. Fontaine and Liouville, it is mentioned 
that the first signs of sclerosis were preceded by copious bilious vomitings, 
which lasted from ten to fifteen days. (II. Liouville, in ' Mdmoires de la 
-Socidtd de Biologic,' 1869, p. 107.) 

4°. Finally, we will mention the case of a woman named Dr — (Hortense), 
'in whom the first symptoms of disseminated sclerosis appeared soon. after she 
had had a severe attack of smallpox. (B.) 

' A patient, according to Herr Baerwinkel, experienced a difficulty in exc- 
■cuting movements with the right leg, three days after having fallen into water. 
The action of moist cold has a reality in this case, because the patient allowed 
^is wet clothes to dry upon him. (B.) 

' The * Lancet * (1873, vol. i, p. 236) has published the summary of a case of 
disseminated sclerosis recorded by Dr. Moxon, at Guy's Hospital, in which 
we find the following causes mentioned — a, febrile disease, accompanied by 
diarrhoea, which lasted for several weeks ; b, a violent moral emotion experienced 
i)y the patient on seeing her husband in bed with another female. (6.) 
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always thus ? It is to be hoped that^ wlien the disease has become 
better known^ the physician will learu how to take advantage of 
that spontaneous tendency to remission which has been noticed in a 
great number of cases. Nor must it be overlooked that, at the 
present time^ the real nature of the disease is not recognised until 
the lesions have become well marked^ and are consequently but little 
amenable to the influence of therapeutic agencies. 

D. After what precedes, need I detain you long over the ques- 
tion of treatment ? The time has not yet come when such a subject 
can be seriously considered. I can only tell you of some experi- 
ments which have been tried, the results of which, unfortunately, 
have not been very encouraging. 

Chloride of gold and phosphate of zinc appear to have rather 
exasperated than improved the symptoms. Strychnine has some- 
times caused cessation of the tremor, but its influence has always 
been transient. The same is to be said of nitrate of silver. In 
several cases, which I have noted, it seems to have had a very favor- 
able influence over the tremor and the paresis of the limbs, but this 
influence was not of long duration. 

The exhibition of this drug is formally contra-indicated by 
the existence of permanent contracture, and especially of spinal 
epilepsy; its employment, in such cases, would almost certainly 
have the efi'ect of exasperating these symptoms. The hydropathic 
treatment seems to have produced a temporary amendment in one 
case ; in another, on the contrary, it completely failed. 

Arsenic, belladonna, ergot of rye, and bromide of potassium have 
been likewise administered, in disseminated sclerosis, without any 
marked benefit. The same may be said of faradisation and of gal- 
vanism. As regards the employment of the continued current, 
however, further experiments are required before we can form a 
definite judgment.^ 

' Other drugs have also been employed, without better success than resulted 
from the use of those enumerated by M. Charcot. Such are, phosphorised oil, 
iodide of phosphetylamine, and Calabar Bean. Since the publication of the 
first edition of these Lectures several works or observations concerning dis- 
seminated sclerosis have appeared. As they only confirm the descriptions 
traced by M. Charcot, we. confine ourselves to a simple catalogue, i^ Timal, 
" Etude sur quelques complications de la sclerose en plaques disseminees." 
These de Paris, 1873. 2"* and 3**. H. Schiile, "Beitrag zur multiplen Sklerose 
des Gehims und Ruckenroarks," in ' Deutsches Archiv fiir Klinische Medicin,' 
1870, Bd. vii, p. 259. " Weiterer Beitrag zur Hirn Ruckenmarks Sklerose "* 
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{ibid., 1871, Bd. viii, p. 223). Baldwin, *' A Case of Diffased Cerebral Sclerosis " 
('Journal of Mental Science/ 1873, July, p. 304). 5°. Moxon, "Two Cases 
of insular Sclerosis of the Brain and Spinal Cord" ('The Lancet/ vol. i, 
p. 471, 609, 1875). 6°. Buzzard, ** Disseminated Cerebro-Spinal Sclerosis/* 
{ibid., vol. i, p. 45). 7°. Moxon, " Eight Cases of Insular Sclerosis of the 
Brain and Spinal Cord " {* Guy's Hospital Reports,' 3rd series, t. xxi, London, 

1875). 
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HYSTERIA.— HYSTERO-BPILEPSY. 



LECTURE IX. 
HYSTERICAL ISCHURIA. 

Summary. — Introduction. Hysterical ischuria. Differences which 
divide it from oliguria. General considerations. Supplementary 
vomiting. Historical sketch. Causes which have thrown doubt 
on the existence of hysterical ischuria. Distinction between 
calculous ischuria and hysterical ischuria. 

Case. Hysterical paralysis and contracture. Complete 
hemianesthesia. Hemiopia and achromatopsia. Ovarian 
hyperesthesia. Retention of urine. Tympanitis. Convulsive 
seizures; trismus. Manifestation of hysterical ischuria. Pre- 
cautions taken to guard against error. Complete anuria. 
Uramic vomiting. Relation of the quantity of urine excreted to 
the vomited matter. Chemical analysis of vomited matter, 
urine, and blood. Suspension of phenomena. 

Re-appearance of hysterical ischuria. New results of chemical 
analyses. 

Serious nature of common anuria and of experimental 
anuria. Limit of the duration of accidents compatible with life. 
Influence of the evacuation of even a minute quantity of urine. 
Rapid appearance of symptoms in calculous ischuria ; their 
tardiness in hysterical ischuria. Innocuousness of symptoms 
in direct ratio with the quantity of urine secreted. Resistance 
fo inanition in hysteria. 

Mechanism of hysterical ischuria. Imperfect sutpply of 
information in relation to this subject. 

Gentlemen^ — It is 1x17 intention to resume and to complete, in 
onr conferences of the present year, the series of studies which we 
undertook two years ago, and which were rudelj interrupted by the 
painful events with which you are acquainted. 

At the epoch when we were forced to separate^ I was endeavouriDg, 

15 
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bj the application of preliminary researches concerning trophic 
disorders dependent on nervous influence^ to show, as you may 
remember, that many affections of the muscular system, hitherta 
attributed to peripheral causes, are in reality subordinate to lesions 
occupying well-defined regions of the grey matter of the spinal 
cord. 

This group of muscular affections, which I propose to call spinal 
myopathies, or myopathies of spinal origm, shall occupy our attention 
in a very special manner. I will also revert to the interesting group 
of sclerous affections of the spinal cord, and, amongst others, to 
that sclerosis which determines the symptomatic phenomena of pro- 
gressive locomotor ataxia.^ The subject is far from being exhausted, 
and I shall have occasion to point out, in reference to these dis- 
eases, many facts which are new, or which were previously bat 
imperfectly known, and which the investigations conducted in this 
hospital have made clear. 

I intend also to treat of the several kinds dl paraplegia f produced 
by slow compression of the cord, o{ chronic spinal meningitis^ and of 
some diseases of the brain and spinal cord, the study of which has 
been hitherto greatly neglected. 

But before returning with you, gentlemen, to these arduous 
questions, I cannot resist the desire of taking immediate advantage 
of a number of very remarkable cases of hysteria which are, at pre- 
sent, assembled in our wards. It is requisite to lay hold, without 
delay, on this fortunate circumstance, for, on account of the mobile 
character proper t6 the great neurosis I have named, the symptoms 
which are, to-day, manifest in a high development may, on the 
morrow, have completely vanished. 

Among these cases there is one especially deserving of attention, 
which shall form the object of our first conference ; it is, if I do 
not deceive myself, a legitimate example of a rare, an extremely 
rare affection, the very existence of which is disputed by most 
physicians. 

The study of exceptional cases, gentlemen, is not to be disdained. 
They are not always mere baits for vain curiosity. Many a time, 
indeed, they supply the solution of difficult problems. In that 
respect they may be compared to those lost or erratic species which 

1 See " Le9ons sur les Maladies du Sy&t^me Nervenx/' 2e serie, fascicules 

2Ct3. 

' Charcot, loc. cii., se serie, fasc. i. 
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tlie natoraliat anxiously seeks for, because they show the mode of 
transition between different zoological families, oi enable him to 
auravel some knotty point of comparative anatomy or physiology, 

Mt/aterical Uchiria is the affection to which I allude. At the 
outset, I should explain to you the technical meaning of this designs- 
tion, which some of you now, probably, hear mentioned for the first 
time. 

A. Ischuria, stoppage of urine, — these terms, technically 
considered, signify the same thing. Hysterical ischuria has, how- 
ever, a more restricted meaning. 

There is no question here of a simple retention of urine in the 
bladder — that is a hackneyed fact in hysteria. You know that very 
commoidj the use of the catbeler, in such cases, may need to be 
continued for months, nay years; but then the urine withdraws 
from the bladder is abundant in quantity, or, at all events, the 
amount is not far removed from the normal standard. 

In the ucAuria of hysterical palienta the obstruction is situated 
neither in the urethra nor in the bladder. It lies higher up, either 
in the ureters or in the kidneys themselves, or still more remotely. 
, But that is a point which yet remains to be decided. The principal 
fact is this, namely, the quantity of urine secreted in the twenty- 
four hours and withdrawn by the catheter (For hysterical ischuria is 
almost always complicated by urethral retention), this quantity, I 
repeat, is remarkably under the normal amount. It is even frequently 
reduced to zero, and during several days there is, in fact, absolute 
suppression of urine. 

B. It is proper, in this relation, to establish specific categories. 
Oliguria, or even (<it<il aupprenaiou of urine, may be only a transixnl 
phenomenon in hysterical cases, and one, as Dr. Laycock has riglitly 
remarked, which may frequently occur unnoticed. Thus, we oc- 
casionally observe in hysterical patients, especially at the catameniai 
periods, a complete suppression of urine whicli does not last more than 
from twenty-four to tbirty-six hours. There may, perhaps, be some 
feeling of uneasiness experienced, and the pulse may be quickened; 
but, after a short time, a few spoonfuls of urine are expelled aud the 
normal state is restored.^ 

The cases upon wliich I would fix your attention are very differcttt 
from those to which I have just referred. They present hysterical 

' Laycock, 'A Treatise oa the Nervoni Diseases o( Womea,' LodiIm^ 
1840, p, 339. 
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ischuria at its maximum of development when it has assumed the 
character of a permanent symptom. During the lapse of several 
successive days^ of weeks, and of months^ the quantity of urine 
rendered^ in the twenty-four hours, may be quite insignificant 
in amount or almost nil. Occasionally even^ there is complef'e eup^ 
pression of urine during a series of several days. 

When matters take this turn there is superadded^ as it were of 
necessity, another phenomenon which may be called the complement 
of the first ; I mean repeated votnitin^s, which take place daily and 
even several times a day, so long as the ischuria continues. The 
ejected matter occasionally, it is said, presents the appearance and 
exhales the odour of urine. It is certain that chemical analysis 
has, in two or three cases, detected in this vomited matter the presence 
of a certain quantity of urea. 

To sum up, gentlemen, hysterical iscliuria oifers, in the human 
species, a more or less exact reproduction of some of the symptoms 
observed in animals, in cases of nephrotomy or of obliteration of 
the ureters by ligature. 

The experiments of Prcvost and Dumas, and particularly those of 
MM. Claude Bernard and Barreswill, teach us, as you are aware, 
that, after these mutilations, a vicarious elimination is effected by 
means of the intestine. In the matter so eliminated, there have been 
found, according to some observers, carbonate of ammonia resulting 
from the decomposition of the urea (Claude Bernard), and, according 
to others, urea itself has been detected (Munck). However this may 
be, so long as the elimination is efTectcd, the animals seem to suffer 
little inconvenience, and it is only when they become enfeebled and 
the supplementary excretion ceases, that grave phenomena present 
themselves which soon occasion death. 

You perceive the analogies and, at the same glance, are struck by 
the contrast. Cerebral symptoms inevitably occur, at a given moment, 
in cases of experiments ])ractised on animals, whilst in hysterica 
patients the alternation between renal excretion and vicarious ex- 
cretion may continue for weeks and months, without any visible 
disturbance of the general health ever resulting. But I do not 
wish at present to delay upon this point, to which I Mill hereafter 
return. 
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Such, geutlemen, is hysterical ischuria, at least in its easenlial 
character, according to the fen* anthors who have ackaowledged its 
existence; for, I repeat, the reality of this disorder has been dis- 
put<^. Yoa will not find it mentioned in any of the recent works 
or articles on hysteria, not even in the most complete and moi»t 
justly esteemed amongst them. There is no mention whatever of 
it, for instance, in the great work of M. Briquet. In short, of con- 
temporary authors. Dr. T, Laycock, Professor in the University of 
Edinbui^h, is, perhaps, the only pathologist who, in his writings, 
has given domicile to hysterical ischuria. After devoting to this 
question a series of articles,' in which he relates two original case$, 
Dr. Laycock returns to the subject in his well-known work on the 
•Nervous Diseases of Women' (1840). Everywhere else, if hys- 
terical ischuria be mentioned, it receives but a passing notice by 
way of reference, and not without an ironical allusion to those 
observers who have been so simple as to gravely accept thia 
"pretended symptom." 

On the other band, it is not uninteresting to note that the physio- 
logists, Ualler first, then Carpenter, and Claude Bernard (these, 
however, without ajfirming anything), have showu themselves, in 
reference to this subject, far less sceptical than were such 
physicians as Prout and R. Willis. 

Until recently,! shared the almost general incredulity which pre- 
vailed in reference to hysterical ischuria, being, indeed, prepossessed 
by the teachings of my master, Eayer, who never lost an opportunity 
of espatiating lengthily on the various deceptions of which hys- 
terica! patients are guilty. And lie did not hesitate to coiifess that 
he, who was himself a sagacious and very keen observer, had often 
nearly fallen a victim to their strategy. Latterly, my opinions 
have been somewhat modified in presence of the case to which I shall 
shortly invite your attention. 

Before placing you in a position to judge for yourselves whether 
or not my conversion has been too precipitate, let us investigate the 
principal reasons why certain authors pass over hysterical ischuria in 
silence, whilst others only mention its name in order to rel^ate it 
amongst the number of chimceras. 

' ' Tlie Edinburgh Medical and Surgical Jonrniil,' 1838. 
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1°. In the first place^ it must be remarked that hysterical ischaria 
is a rare phenomenon, at least in its very marked form, for it is 
possible^ as we have already said, that slight cases many often be 
overlooked. 

a. Thus, Dr. Laycbck, who searched everywhere, could not col- 
lect more than twenty-seven cases, only two of which came under 
his own observation. 

6. Let us add that a somewhat rigorous criticism would, most 
certainly, reduce this number still further. Most of the cases are 
old ones, dating as they do from the sixteenth and seventeenth cen- 
turies, and they do not offer those notes of exactness which we re- 
quire at the present period. Others are manifest impostures. Who 
eould be got to beUeve, for instance, that a woman could, in twenty- 
four hours, render through the ear half a gallon of a fluid which, 
on being analysed, was found to contain urea ? And that is not all. 
This very woman is stated to have, at the same time, ejected a similar 
fluid by the navel — " spirted out" is the term employed by the author 
of the report. Yet all these details, and many others besides, am 
recorded, with the utmost gravity, in the ' American Journal of 
Medical Sciences' (1828). Permit me, I beg of you, to pass in 
silence over the name of the ])hysician who made himself re- 
sponsible for this case. 

2°. This leads me to say a word on simulation. You will meet 
with it at every step in the history of hysteria, and one finds him- 
self sometimes admiring the amazing craft, sagacity, and persever- 
ance which women, under the influence of this great neurosis, will 
put in play for the purposes of deception — especially when a 
physician is to be the victim. As to the case in point, however, it 
does not seem to me demonstrated that the erratic paruria of hysteria 
has ever been wholly simulated and, as it were, created by these 
patients. On the other hand, it is incontestable that, in a multitude 
of cases, they have taken pleasure in distorting, by exaggerations, 
the principal circumstances of their disorder, in order to make them 
appear extraordinary and wonderful. 

The following is the general sequence of things. Anuria or 
ischuria, with vomiting, exists alone for a certain time, and the 
phenomenon is consequently reduced to its simplest form. Soon, 
however (especially if the symptoms seem to excite the interest 
and curiosity of the physicians), pure urine will be thrown up in 
considerable quantity ; it will issue from the ears, the navel, the 
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tjta, and even from the nose, as we read in tbe account given 
by the American Journal. Finally, if the wonder of the observers 
be estremetj excited, there will probably be vomiting of feecal 
matters. 

Amongst this class of cases, that which in France attained most 
notoriety was the case of a patient named Josephine Koulier, who, 
for over fiftecD months, was a prominent personage in the clinical 
wards of Professor Leroux. This happened about the year 1810. 
The patient had first presented the symptoms of simple ischuria 
with erratic paruria. Nysten, who records the case, analysed the 
Tomited matters and detected the presence of urea. Shortly after, 
there came a tlow of urine from the navel, the ears, the eyes, the 
nipples, and finally an evacuation of fxcal matters from the mouth. 
You see, gentlemen, that tbe sequence is always the same, whatever 
be the country or century in which the observations were taken. 
The fraud was discovered by Boyer, It was foond that the 
use of a strait waistcoat caused cessation of the extraordinary 
phenomena, and some hard fiecal pellets were discovered, stored 
away in tbe patient's bed ready for use. Unfortunately, Nysten 
had just published his ' Recherches de Physiologie et de Chimie 
Pathologiques.' It was necessary to make honorable reparation. A 
DOte was accordingly inserted in the 'Journal General de M^decine,' 
and another was appended to some copies of Nysten's book. 

In presence of these facts, must we conclude that all is im- 
posture in hysterical ischuria? I do not beheve it, gentlemen, 
and I hope you will share mj opinion when you shall have been 
made aaiuainted with all tbe peculiarities of my patient's history. 

There is another circumstance which is, also, well adapted to 
throw an unfavorable shadow upon accounts of cases of hysterical 
ischuria. It is this : — apart from hysteria, suppression of urine 
if it but persist beyond a few days, say three, or four, or five, is 
an exceedingly serious symptom, which almost necessarily termi- 
nates in death. 

Leaving aside those cases of anuria depending on an acute or 
chronic form of Bright's disease, which are too complex for admis- 
sion here, I will select as typical the calathus oblil^rat'wn of the 
uretfrt, supervening in persons previously in good health. la 
such cases, it has happened that sometimes one kidney has been 
reduced, through antecedent disease, to a fibrous husk filled with 
-cysts, and consequently rendered incapable of fulfilling its function 
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of eliminating urine ; sometimes^ but more rarelj^ both ureters are 
obliterated at once. It little matters^ in so far as our object is con- 
cerned, whether this obliteration be accompanied or not by the- 
pains of nephritic colic. Now, Halford/ Abercrombie, and all' 
authors who have studied these cases agree in stating that if anuria 
persist beyond four or five days, comatose symptoms, with or- 
without convulsions, inevitably appear and are soon followed bj 
death. 

Life is prolonged a little if even a small quantity of urine can 
be rendered, but the final result is always the same. 

There is, however, the chapter of exceptions, which we should the- 
less neglect, because we are taking advantage of some of its con- 
tents. The following exceptional cases are in the books : 

1°. In the case reported by Dr. Laing, of Fochabers, quoted by 
Bobert Willis,' anuria lasted ten days, and recovery took place. 

2°. In the case of a patient of Dr. W. Eoberts (of Manchester) 
somnolence did not supervene until the eighth day, four days 
before death.^ 

3°. The most remarkable example within my knowledge of 
])roIongation of life, under such circumstances, is that which was 
recently published by Mr. Paget, in the 'Transactions of the 
Clinicd Society of London.^'^ Although there was absolute anuria^ 
the comatose symptoms did not present themselves until the four- 
teenth day. On the fifteenth the patient passed a certain quantity 
of urine. There was, however, aggravation of symptoms, and the 
fatal termination took place on the twenty-third day. 

However it be, you observe that, just as happened in the case of 
experiments made on animals, here also the contrast is striking 
between calculous ischuria, which almost certainly kills the patient^ ■ 
and hi/9terical ischuria, which allows the patient to survive during 
long months without seriously disturbing the general health. We- 
are thus placed in presence of a grave problem. Is it really in- 
soluble? This is a question which we pur})ose investigating 
at a future opportunity. 

^ * Medical Transactions/ published by the College of Physicians, t. vi, 
1820. 

- "Urinary Diseases," London, 1838, p. 35. 

^ See account of this patient in Bournevillc, " Etudes Clin, et Therm.," &c.» 
p. 175 ; and Roberts in ' Mouvcmcnt M6dical,* 1871. 

* J. Paget, ** Case of Suppression of Urine very slowly fatal.*' In * Trans- 
actions of Clinical Society of London,' t. ii, 1869. 
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It is fall time, gentlemen, that we should enter upon a study of 
the clinical case which constitutes the basis of our conference. In 
the first place we must examine the groundwork to which our 
observations relate ; and, with this object in view^ the best thing I 
can do is to show you the patient, and to point out before you the 
symptoms that are actually in existence, amongst which you will 
discern the signs of an intense, inveterate hysteria, marked by a 
characteristic reunion oi permanent BympiontH, 

Justine Etch — , bom in the department of the Basses-Pyrenees, 
is forty years of age. She followed the profession of hospital nurse. 
She was admitted into this hospital of La Salp^triere in 1869, ^^ 
that we can trace the progress of her malady during four years. 

What is her present condition ? That which first strikes you in 
reference to her is the vast contracture which affects the upper and 
lower limbs on the left side. This contracture, which ceases neither 
during natural sleep, nor during sleep induced by chloroform, unless 
the influence of this agent be pushed to an extreme, suddenly 
developed itself on the aoth March, 1870, after a severe hystericat 
fit. We should mention, however, that the arm had previously 
been quite paralysed, but flaccid, whilst the corresponding lower ex- 
tremity was already rigid. The latter circumstance, together with 
the rapidity with which the contracture made its appearance, autho- 
rised us in declaring, at the time, that no circumscribed cerebral 
lesion had occurred to cause the phenomena displayed. 

Another distinguishing feature which we find, in this patient, is 
the existence of complete hemiancBsthesiaf which occupies both 
the contractured limbs and the left half of the face and body. Not 
only does this anaesthesia affect the external tegument, but it also 
extends to those portions of the mucous membrane and of the organs 
of sense situated on the left half of the body. Thus, with respect ta 
the faculty of sight, we note here the existence of hemiopia and of 
achromatopsia ; this phenomenon was observed by Dr. Galezowski, 
under similar circumstances, and is one to which we shall again 
return. 

When developed to this extent, hemianaesthesia gives us a group 
of symptoms which are almost specific ; I say almost, but not abso- 
lutely y specific, because we shall soon see that even coarse cerebral 
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lesions^ confined to certain portions of the encepbaloni may at 
least partially reproduce them. 

One other very important symptom is presented by Justine 
Etch — . This is a pain seated just above the left gioin. M. 
Briquet has given this the name of calial^iia, and regards it as 
residing in the muscles. For my part^ agreeing on this point with 
Negrier, Schutzenberger, and Piorry, I believe its source to be 
the ovary. Whatever be its exact seat| this pain> which I shall 
term ovarian hypermsihesiay is to a certain extent pathognomonic. 
Pressure^ which exasperates it^ causes irradiated sensations of a 
perfectly special character. These sensations^ springing from the 
ovarian region^ successively attain: i°. the epigastrium; 2^. 
the neck or throat, — manifesting themselves in these regions by a 
more or less considerable oppression, the well-known sensation of a 
ball or globe {jjlohut hyBtericus), — 3°. the head, where the irradia- 
tion is characterised by buzzing and whistling in the left ear^ by 
cephalalgia witli throbbings, which the patient compares to so many 
hammer-strokes on the left temple, and finally to an obnubilation 
of sight in the corresponding eye. I confine myself, for the moment, 
to a simple enumeration of these phenomena, which require a more 
minute description. 

Among the other symptoms, I must not forget to mention 
retention of urine and tympanitis, which also are permanent phe- 
nomena in this case. Finally, this woman is subject to special 
seizures, which are sometimes tetaniform, sometimes epileptiform^ 
but which occasionally resemble the common hysterical type. Thus, 
this morning, you can perceive a symptom which dates from a 
seizure that took place two days ago. I refer to the trismus which 
has proved an obstacle to natural alimentation since that period. 

IV. 

The patient may now retire. We shall be able to relate more folly, 
in her absence, the other peculiarities of her hi&(tory. It is a real 
Odyssey. Hence I shall be often compelled to abridge it, whilst 
taking care, however, to indicate the sequence of the accidents. 

The first fit of convulsions occurred in 1855. What the circum- 
stances were we do not know. The account she gives is quite a ro- 
mance, a case of rape (?), — a tangled story, the accuracy of which it is 
difficult to ascertain. It is, however, certain that the seizure in 
question was apparently one of extreme violence; the patient fell 
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into the fire, burning her face, and yon have noticed the indelible 
Btigoiata which were caused bj that accident. Dating fiom that 
period, the fits have continued to show themselves, from time to time, 
with the same characters, bnt rather rarely, — about twice or thrice a 
year. 

Ten years later, retention of urine appears. The patient has an 
attack of hemiplegia with flaccidity of the left side, after one of her 
usual fits, and is brought into M. Las&gue's wards. 

Admitted the same year {iH6i)) to La Salpetrii-re, we note— i*. 
The existence of left hemiplegia, with ilaccidity of the upper and con- 
tracture of the lower extremity. 2°. Hemianiestheaia and achroma- 
topsia of the same side. The symptoms then presented by Justine 
Etch — are detailed in the theses of MM. Uelot and Berger. 

In 1870 affairs remain much in the same slate, only that a new 
fit has been followed by contracture of the left arm ; and, at that time, 
(in 1870) I showed you this patient as supplying an example of the 
hemiple^c form of hysterical contracture.* 

In the month of March, i8;i, a fit is followed by flaccid hemi- 
plegia of the riffil nt'tfe. In a month's time, the flaccidity is replaced 
by contracture. In .\pril, then, we had under our eyes as intense a 
contracture of the fonr extremities as it is possible to conceive ; the 
contracture was absolute, persisting night and day, during sleeping 
and waking, and even resisting the influence of sleep induced by 
chloroform, or only giving way before the highest dose. 

This woman was, therefore, you perceive, condemned to complete 
confinement in bed ; it was impossible for her to use her limbs. 
Better conditions could not he desired to render surveillance easy. 
I took care, moreover, to place near her two devoted patients, bed- 
ridden like herself, who were ready to reveal all if they should dis- 
cover any trickery. I had there the best possible police, that of 
women over women, for you are aware that if women enter 
into any plot among themselves they very seldom succeed. This 
statement will, 1 believe, be sufficient to convince you, gentlemen, 
that, during this first period, simulation was impossible. My friends 
Professors Brown-Stquard and Rouget, who saw the patient at 
this epoch, declared themselves satisfied with all the precautions 
taken. 



* The lectare referred to, which will be found further on 
in the 'Revae Photograph ique des Hui^itaiu de Paris,' 1 
XXV of the ' Revue ' gives a portrait ut this patient. 
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It now remains for us to show you how^ in the midst of con- 
ditions so favorable to regular inspection, the phenomenon of 
ischuria was produced. 

The ischuria commenced in the month of Aprils 1871. Before 
this a woman employed in the hospital^ who catheterised the patient, 
several times a day^ had already noticed that the quantity of urine 
withdrawn was occasionally very minute^ whilst at other times 
none was yielded for two or three days, or even more, nor were the 
sheets ever moistened. 

In addition to these symptoms, which persisted during May and 
June, vomiting soon appeared, and proceeded without eflfort or 
straining. I pretended, from the outset, to be nowise surprised at 
these occurrences, confining myself to directing that the patient 
should be discreetly watched both night and day. She was never, 
however, for a moment detected in any deception. 

Cast your eyes, I pray you, on these diagrams (Plates V, VI, and 
VII) which I j)lace before you, and you can follow, in the several 
phases of their evolution, the accidents which have presented them- 
selves to our observation. The tabulation begins on the i6th July, 
1 87 1, when I caused the urines and vomited matter to be collected 
separately, day by day. It ceased in October of the same year 
(Plates V, VI). 

Erom the i6th to the 3 ist of July the quantity of vomited matter 
varied from 500 to 1 750 centilitres, the daily average being one 
litre (or 1 1 pints nearly). The quantity of urine varied between 
o and 5 grammes; the average in the twenty-four hours being 2*50 
grammes (or about 38 i grains). During this period, there was 
absolute ischuria every second day. 

In August, the average amount of urine rendered was 3 grammes 
(or 46 J grains) ; that of vomited matter was one litre in the twenty, 
four hours. During the course of this month there was, on several 
occasions, complete anuria, lasting for several days. But, note 
that the total absence of urine never persisted beyond eleven days. 

From the ist to the 30th September, the average amount of 
vomited matter rose to a litre and a half (say 2^ pints) per day, 
whilst that of the urine remained at 2*50 grammes (Plate VI). 

There is one fact brought into prominence, on examination and 
comparison of the curves recorded on this table, namely, that the 
curve of the vomiting generally rises when that of the urine falls, 
and inversely. Owing to this state of alternate equilibrium there has 
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been a tolerably fair balance maintaiueil between the results of these 

two phenomena. 

What has been the general condition of the pntient, as regards 
health, during this long period of four mouths which the investigation 
lasted? At no time have we remarked any disturbance of the 
general health worth noticmg. The alimentation was, as you cnn 
readily understand, very limited ; the stomach rejected almost 
immediately, but without fatigue {a characteristic of hysterical 
vomiting justly noted by Dr. H, Salter '}, the greater portion of the 
food swallowed by the patient. Yef, notwithstanding these adverse 
conditions, nutrition scarcely suffered. This, indeed, is a fact well 
known, apart from auuria, in cases of uncontrollable hysterical 
vomiting. 

. I had believed from the outset that the matter vomited by our 
patient must contain urea. The first investigations undertaken with 
a view to detect its presence were, however, fruitless ; then I requested 
the assistance of M. Greliant, whose competency in such matters is 
beyond a doubt. He vao&t obhgingly placed himself at our disposal. 

Twenty-two cubic centimetres of urine collected on the 20th of 
October, and representing the whole amount of urine rendered that 
day, gave, on analysis, o'i79 gramme (nearly 2^ grains). On the 
tith October the total vomited matter, amounting to 1460 cubic 
centimetres, gave 3699 grammes (or 364 grains) of urea. 

In order to determine if our patient's blood contained a greater 
proportion of urea than in the normal state, we decided to abstract 
a Kttie of the venous fluid. In order to accomplish this operation 
it was necessary to induce sleep, on account of the obstacles pre- 
sented by the contraction of the members. Tlic operation having 
been accomplished, M. Greliant found that in the blood taken 
from Etch — the urea amounted to 0036 gramme per hundred 
grammes of blood ; whilst in that taken for comparative examination 
from a healthy individual there existed 0-034 gramme per cent. 
You see that the results of the two analyses arc (almost) identical. 

Unfortunately for the continuance of onr investigations, the 
administration of chloroform had the effect of greatly modifying the 
symptoms which we iiad been watching with so much interest; 
incontinence of urine followed, lasting for several days. The 
vomiting, moreover, was suspended soon after, and the urine 
gradually returned to the normal standard. 

I Tbe ' Lancet./ Nos. 1 and 1. 1. ii, i863. 
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V. 

Such^ gentlemen^ are the results of the first series of studies 
which decided us to undertake the restoration of hysterical ischuria 
to a place amongst clinical realities. The same phenomena^ indeed, 
were destined again to present themselves^ under a less striking 
aspect it may be^ but one quite as full of interest. In this second 
phase, no complete anuria occurred^ not even temporarily. We 
noted a simple oliguria. The matter vomited was not thrown off 
in such abundance. In a word, if the accidents had been a little 
less marked, and if we had not been enlightened by the foregoing 
observation, it is incontestable that the supplemental elimination 
of urea might have altogether escaped attention. 

Let us briefly observe what took place during this second 
period. After a more or less complete remission of symptoms, 
retention of urine was the first to make its appearance again. 
This was in January. The following month, after a fit, we noted 
alternations of oliguria and of polyuria, when there were two litres 
(or 3i pints) fusscA per diem. In March, the urinary secretion 
diminished to a decided extent; and, on the i8th of the same 
month, vomiting again showed itself. From that date, until the 
31st of March, the daily average of vomited matter amounted to 
500 grammes. In April, the average was 800 grammes for the 
vomited matter and 100 grammes (= 1543*23 grains) for the urine 
(Plate VII). 

During this new phase, in which the disease offered itself for in* 
vestigation, we were not under so favorable conditions as on the 
previous occasion. The patient's right arm had become nearly 
quite free. Hence it was urgent that we should protect ourselves 
against every possible cause of error. 

In addition to the customary surveillance, which was not relaxed 
for a moment, we had recourse to the following precautions : — the 
patient's bed was carefully examined from time to time, and neither 
vessels nor catheters were allowed to remain at her disposal. Finally, 
I succeeded in persuading her that it might, perhaps, be beneficial 
on account of the contracture that still persisted in the left arm to 
make use of a strait jacket. To this she consented. The applica- 
tion of the strait jacket was not, however, absolutely continuous ; it 
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VM removed at meal-times, vhen the patieut was watched by the 
person who fed her. 

At different periods, duriog the moatb, M. Grthant analysed the 
urine and the vomited matter rendered in twelve days. During this 
lapse of time, the daily average of the urine was 206 grammes, 
containing 5'09 grammes of urea. The daily average of vomited 
matter, amounting to 363 grammes, yielded 2" 1 38 grammes of urea. 
Adding together the two totals of urea rendered, we obtained the 
low figure of 5'233 grammes. I can show you a specimen of the 
oxalate of urea which M. Gr^hant extracted from the matter vomited 
during the four and twenty hours. We shall make use of this 
result in a moment. 

We did not discover, any more thauonthe previous occa.iion, the 
existence of a supplemental elimination by the sidn or intestines. 
The patient is habitually constipated, and we did not observe, at 
either time, any peculianty in relation to the external tegument. 
Her general health has not undei^one any noteworthy alteration, 
and the temperature never was above 37° C. { = 98'6^ F.) and some 
tenths.^ 

Thus, gentlemen, this pew investigation confirms the accuracy of 
the first, and both concur to establish the existence of hgntericaC 
isehuria, with erratic paruria as a proven pathological phenomenon, 
utterly beyond the possibility of simulation. I f this conclusion be legiti- 
mate, it is obvious that some value must be attached to the records of 
former cases. It is only requisite to separate the truth from what is 
fictitious, to eliminate, for instance, certain extraordinary phenomena 
such as the flow of urine from the nose, eyes, &c., and the vomiting 
of ftecal matter. Some of these accounts, indeed, exhibit, in all their 
details, the characteristics of a truthful statement. We would place 

' Etch — has presented, duriog the present j ear (1875), a aew period of 
hjstericsl iscbttria. Ou eiamining tbe table (PI. X), wliich represents the 
r|iiaiititj oFuiine rendered each daj, and the results of 1 ii chemical analyses 
made bj M. P. Regnard, we notice that, daring three monLha, the patient ren- 
dered from fifteen to Iwentj grammes of urine daily, CDDtalaing from three to 
rour decigrammes of urea. Some days, hoirever, iu the midst of painful £ts, the 
patieat in a few hours emitted up to four litres of urine, containing 37 
grammes of vrei. During this period, £tch — had uo vomiting, b; which area 
might have been evacuated, as hnjipened on the occasions specified in the 
lecture. (See in reference to this communication whicli we made in 00a- 
junction witli M. P. Hcgnard to the ' Socifile de Biologic,' 3 Juilliet, 1875), 
We shall have occasion, further on, to mEntioa uniler what oiicumstances this 
ischaiift Buifdenlj ceased. (See Lecture XU.) 
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in this category the case reported by Dr. Girdlestone (of Yarmouth), 
and some others besides. 

VI. 

I desire now, gentlemen^ to investigate with yoa^ whether the 
contradiction we noticed between ordinary anuria observed in man, 
or experimental anuria produced in animals, on the one hand, and 
hysterical ischuria, on the other, be quite as absolute as it seemed at 
first sight. 

In the first group of cases, death is nearly certain to happen within 
a brief space ; in the second, the general health is kept up in a 
tolerably perfect state for an indefinite period. The opposition is 
therefore extremely marked. Is it not, however, possible, by a 
careful scrutiny of all the circumstances, to arrive at the reason of 
this discordance ? I am far from being in a position to solve the 
problem in a decided manner. Hence, I must content myself with 
stating an hypothesis which, perhaps, may seem plausible to you, 
but which 1 request you, in any case, to take only for what it is 
worth. 

That animals should always succumb after nephrotomy, or per- 
manent ligature of the ureters, is very natural. But we have 
a right to ask what would happen if an experiment could be 
made m which, for instance, the obstruction of the ureters, instead 
of being permanent, was intermittent? Would existence be pro- 
longed if, in such conditions, a regular alternation were estab- 
lished between the renal and the supplemental elimination? In 
spite of the interest which would attach to the solution of this 
problem, 1 put it aside in order to come to the question of human 
pathology. 

Let us then resume the consideration of calculous obstruction 
of the ureters, to which we referred above. 

The first remark which suggests itself to the mind is the follow- 
ing : In our patient, complete anuresis never lasted longer than a 
period of ten days. Now, according to what we have mentioned, 
that is not the extreme limit at which, in obstruction of the ureters, 
the symptoms of ursemic poisoning necessarily appear, since, in 
Paget's case, the patient preserved his general health and functional 
integrity till the fourteenth day. No doubt the quantity of urine 
secreted by Etch — on alternate days was very minute, but small as 
it was, it is of real importance; for every author, since Halford, has 
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recognised the great relief and improvement which ensues in the 
nreter-ischuria of calculous patients^ on the emission of the smallest 
quantity of urine. 

Again^ we have another peculiarity: — ^calculous patients are 
suddenly seized^ surprised as it were in the very midst of good 
health, whilst, to judge firom my own observations, hysterical ischuria 
only arrives gradually at its apogee. Perhaps, there is a question 
of habit here, of which it is well to take heed. Far be it from 
me, however, to suppose that hysterical patients enjoy a peculiar 
immunity, a kind of Mithridatism, with respect to ursemic in- 
toxication. The resistance they present, in the conditions we are 
considering, is most probably due to another cause — the question 
here is rather one of doses. Let me explain. 

The insignificant quantity of urea eliminated by our patient, both 
in the urine and the vomited matter, must have caught your attention. 
During a period of twelve days, we have said, she only got rid of 
five grammes of urea daily. This amount is, you are aware, far 
below what Scherer found in the case of an insane man, who had 
been fasting for three weeks — from nine to ten grammes of urea were 
the quantity found in that instance.^ We have also seen that there 
was no reason for believing that, in our patient, there was any 
elimination of urea by the perspiration- or the stools. Now, in 
every case of poisoning, and unemia is probably no exception to 
the rule, we must take the dose as an element to be considered. 

Is it not, then, most likely that this very diminution of the amount 
of urea — which doubtless corresponded to a correlative diminution 
of extractive matters — should account, in our patient, for the absence 
of every symptom of ursemic intoxication ? We are thus induced to 
admit that in this case of Etch — there was, so long as the ischuria 

^ It is proper to mention that the difference of sex and condition may have 
contributed somewhat to this disparity of results. With respect to sex, Beigel 
taking an average of 58 analyses, found that 35*6 grammes of urea were 
yielded by a male in the twenty-four hours, whiljik a female yielded only 27.6, 
in the same time. It must also be rememberer that Etch — was in enforced 
inaction, during the investigation ; and that she seems to have been unable to 
receive much nutritious food. Lehmann, who found 53*19 grammes of urea in 
the urine rendered on the eighth day of a strictly nitrogenous diet, was able 
to reduce the amount to 15*41 grammes, by living for eight days on non- 
azotized food. These facts go to support Professor Charcot's views. (S.) 

^ According to the researches of M. Pavre there are in the normal state 
only 0*43 gr. of area in 10,000 grammes of perspiration. (S.) 

16 
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lasted^ a decrease of activity in the phenomena of disassimilation, 
manifesting itself by an absolute diminution of excrementitioas 
matter. 

This condition, besides, is probably common to a group of hys- 
terical cases. In fact, it has been long remarked that some of these 
patients when subject to u?icontrollable vamUin^, bear up wonder- 
fully against the influence of a restricted and insufficient alimenta- 
tion, without losing their plumpness or suffering any disturbance 
in their health worth noticing.^ It would certainly be of interest, 
under such circumstances, to make comparative analyses day by day, 
of the blood and urine, in order to ascertain the amounts of urea 
and extractive matters present. We might, possibly, by this means 
obtain*thc solution of the problem which I can only indicate here. 

X 

VII. 

What is the mechanism on which hysterical ischuria depends ? 
"What is the seat of the obstacle which hinders the secretion of urine 
from being effected ? The urethra and the bladder are evidently 
not incriminated. Is the obstacle in the ureter, or in the kidney 
itself ? No reason exists for suspecting the existence of phlegmasia 
of the renal glands or the ureters; the composition of the urine, and 
the other symptoms, likewise, are opposed to such an hypothesis. It is 
more allowable to consider that we have here to deal with some action 
of the nervous system. The influence of the nervous system on the 
secretion of urine is not a doubtful matter. It may suffice to remind 
you, by way of illustration, that temporary suppression of urine may 
be ))roduced in dogs by the mere fact of laying open the abdomen, 
as M. Claude Bernard has observed; and that, in the operation for 

' A singular case of this kind is mentioned by Sir T. Watson (' Lectures on 
the Principles and Practice of Physic/ t. i, art. i, p. 704, London, 1857, 
*' A romantic girl," he says, "was for some months under my care in the hos- 
pital with that complaint (hysterical hsematemesis). 8he vomited such 
quantities of dark blood (which did not coagulate, however), as I would not have 
believed if I had not seen them. Day after day there were potfuls of this stuff. 
yet she did not lose flesh, and she menstruated regularly ; and what was very 
curious, the vomiting was always suspended during the menstrual period and 
recurred again so soon as the natural discharge ceased. ... At last I sent her 
away just as bad as when she entered the hospital." She recovered afterwards 
on getting married. The alternation here may be compared with that pointed 
out by M. Charcot. (S.) 
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veaico-vaginal fistula, it also occasionally happens (as Jobert dc 
Lamballe remarked) that the urine may be suppressed for a certain 
period. 

May it not be that, in the case of our patient^ there existed a 
spasmodic obliteration of the ureters ? That these conduits possess 
very marked contractile properties is an admitted fact: thus, Mulder 
observed them contracting energetically in a patient suffering from 
ecstrophy of the bladder, and Valentin reports having noticed a 
very decided contraction supervening under the influence of irritation 
of the nervous centres.^ This supposition appears to be supported 
by analogical reasoning, for in hysterical patients we frequently 
find long- continued contraction of the tongue, the oesophagus, &c. 
Hysterical ischuria should, consequently, be paralleled with calculous 
obliteration of the ureters. Unfortunately, there are objections of 
some weight to be alleged against this view. 

The experimental researches of Herr Max Hermann demonstrate, 
you are aware, that the proportion of urea to the quantity of urine 
voided, diminishes when there is counter-pressure of the ureter. If 
the pressure reach o'o6o millimetres of mercury no more urea is found. 

Mr. Boberts (of Manchester)- confirmed the accuracy of this state- 

* Bonders' ' Physiologic' 

2 "The Pathology of Suppression of Urine," in 'The Lancet,' 1868, May 
33 and 30, — 1870, June 18; 'Mouvement M^dicale,' 1871, pp. 22,32,128. 

Since this Lecture was delivered by M. Charcot, M. Ch. Fernet has com- 
municated to the Soci^t^ Medicale des Hopitaux a note entitled " De ToHgurie 
et de i*anurie hyst^riques et des vomissemcnts qui les accompagnent " (' Uniom 
Medicale,' 17 Avril, 1873, p. 566). After having stated M. Charcot's opinions, M. 
Ch. Fernet reports an interesting case, of which the following is a summary :— • 

Marie L — , aged 19 years, cbioro-ansemic, menstruated at sixteen years. Her 
menstruation has always been very irregular. A sister of the patient is subject 
to frequent hysterical seizures. In January, 1871, Marie L — got a fright, 
which threw her into an hysterical fit. In May, extreme debility, uneasiness, 
pains in the limbs (strengthening regimen, bark, iron, sea-bathing.) At the 
end of the month of August, after a sea-bath, Marie L — was taken for the 
first time with vomiting. " She began by throwing up the solid food, then, 
afker a few days, she vomited all she took . . . These repeated vomitings con- 
tinued, without intermission, till the month of October, then subsided for a fort- 
night, when they recommenced with their original intensity anjlj^ersisted 
without respite. ... In March, 1872, she was admitted to the iHel-Die« 
(under M. Moissenet's charge). 

Treatment, — Cold lotions, ice and champagne, blister with morphia, 
to the epigastrium. The vomitings gradually diminished, and only appeared 
again at intervab ; the patient left the hospital on the fifteenth of April, the 
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mentiiiits relation to man. Tn n case of calculous obstruction of the 
ureter, then! e^caj)e(l a small quantity of clear urine, containing only 
50 centigrauimes of urea per 1 000 grammes. Now, in the case 
of our patient, the urine contained 15 grammes of urea per 1000 
grammes, — an amount approximating to the normal standard. 

Judging from this, gentlemen, the obstacle in hysterical ischuria 
would not lie in the ureters. Where then does it reside ? Should 
we invoke an influence of the nervous system analogous to that 
which Ludwig discovered in the case of the salivary gland ? In the 
absence of all information on this point, we are compelled to leave 
the question in suspense. 

vomitings having ceased. During the months of May and June, rare vomitiDgs. 
They returned in July, after some vexations, and again stopped, owing probably 
to the influence of bromide of potassium. At the end of July, another emotional 
disturbance set them again in action with their former frequency and pcrsisteacc. 

Marie L — was admitted a second time to the Ilotel-Dieu, on the i8th 
of August, 1872. She then came under M. Cb. Temet^s observation, wlien she 
presented the following symptoms : excessive debility ; anaemia very marked, 
characterised especially by discoloration of the skin and mucous membranes ; 
intercostal neuralgia; ovarian sensibility developed on the left side, painful on 
pressure ; aniesthesia existing on diflcrent points of the skin; complete plantar 
anesthesia ; profound analgesia of the superior extremities ; achromatopsia of 
the left eye, which cannot distinguish yellow tints ; vomitings. The patient 
alleges that, since their appearance, she only voided a very minute quantity of 
urine, that she often remains for several days without voiding even a drop. 

September 4. — Milk-diet, exclusively. From the 4th to the 9th September, 
there was but one emission of urine (about 150 grammes). From this epoch, 
M. Cli. Fernet caused to be exactly weighed, 1" the quantity of food taken, 
and 2" the amount of urine voided and of matters vomited, and, after record- 
ing these quantities day by day, he says : " The examination of. this table 
allows us to establish a close connection between the state of the urinary 
function and the vomitings. In a first period, comprised between the ninth 
and sixteenth September, that is to say, eight entire days, the urine was 
completely suppressed during the first six days, and its quantity was very 
scanty during the last two ; now, in this period, the patient being on a milk 
dist, vomited a quantity of liquid matter, at first equivalent to one-half or 
three-fourths of the fluids swallowed during the first four days, then a quantity 
perceptibly equal to the quantity of milk taken during the last four days. 

'* In^tcoiid ])eriod, comprising nine days (from the i8th to the 26th Sept.), 
the qv^^py of vomited matters seems to have diminished ; but this is not exactly 
the eaVr^s ^c sec on comparing it with the quantity of food taken. The diet 
having been changed, and being now composed of cold soup (bouilUm)^ of raw 
beer, and of lemonade, the vomited matter still represents almost the whole of 
the ingesta. Now, during this time, there was a little urine the first two days 
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(15 grammes and 350 gr.), bat its emission was suspended daring the seven 
da/s following. 

'* Finally, in a third period, lasting four days, (from the 37th to 30th Sept.), 
we see the arinary fanction re-established, and the amount of urine reaching 
the normal standard (1000 grammes, 500 gr., iioo gr. the last two days) ; at 
the same time, the vomitings diminished on the second day and subsided on the 
third and fourth." 

Desirous of ascertaining whether, as indicated by M. Charcot, the vomiting 
might not be attributable to the supplemental elimination of urea by the stomach, 
M. Ch. Fernet requested M. E. Hardy to analyse the urine and the vomited 
matter. From a summarised table of these analyses, it appears that ** the urea was 
always present to a noteworthy amount (from o 55 gr., to i'87 grammes) in the 
vomited matter ; also, when the secretion of urine was suppressed, the quantity 
ofurea contained in the vomited matter was gradually increased during tha^ 
space of time. From the 17th to the 37th Sept., the quantity rose &om 0.62 
to 1.08 grammes. Finally, from the day when the urine issuing &om the 
bladder reached what might be considered a normal amount, the urea 
diminished in the gastric secretion, disappearing doubtless at the same time 
as the vomiting.'* 

A moral influence — ^the administration of the pills termed "fidmiiumtet '* 
{mica pants) — <»used a sudden change in the condition of Marie L — , dating 
from the 37th September. The vomiting ceased, the secretion of urine resumed 
its course. Finally, the patient left the hospital, in very fair health, in the 
course of November. M. Ch. Fernet, in concluding his note, points out the 
numerous analogies between this case and that of M. Charcot's patient. 

We may mention also a thesis of M. Secouet, ' Des vomissements or^miques 
ehez les femmes hyst^riques,* (Paris, avril, 1873), which contains the report of a 
case that, though imperfect in some respects, should apparently be classed in 
the category of hysterical ischuria. (B.) 
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LECTURE X. 

HYSTERICAL HEMIAN^STHESU. 

Summary. — Ilemian^Mhesia and ovarian kyperasfhesia in hysteria. 
Frequent asaociafion of these two symptoms. Frequency of 
hemianasthesia in hysterical patients^ its varieties, complete or 
incomplete. Characters of hysterical hemianttsthesia. IschcetAta 
and the " Convulsiomiaires.^' Lesions of special senses. Achro- 
matopsia, Relations between hemianasthesia, ovarian hyper* 
asthesia, paresis and contracture. Variation of symptoms in 
hysteria. Diagnostic value of hysterical hemiancesthesia ; 
necessary restrictions. 

Hemianesthesia depending on certain encephalic lesions. 
Its analogies with hysterical hemumresthesi^i. Cases in wkieh 
encephalic hemiancesthesia resembles hysterical hemianesthesia. 
Seat of the encephalic lesions capable of producing hemian^ 
fssthesia. Functions of the optic thalamus ; British theory ; 
French theory. Criticism, German nomenclature of different 
jjartsofthe encephalon. Its advantages as regards the circum" 
script ion of lesions. Cases of henii anaesthesia recorded by Tiirck; 
special seal of the encephalic lesions in these cases. Observa^ 
tion of M, 3Iagfian, Alteration of special senses. 

Gentlemen^ — There are two points in the history of hysteria, 
apon which I wish to lay particular emphasis^ in this and the fol- 
lowing lectures. These are^ on the one hand, hysterical hemianaS' 
thesia, and on the other, ovarian hyperasthesia. If I set these two 
phenomean side by side, it is because they are generally found as- 
sociated^^gethcr in the same patients. With reference to ovarian 
hypersesthesia, 1 hope to render evident to you the influence of 
pressure on the ovarian region — an influence formerly acknowledged, 
but afterwards denied— over the production of the phenomena 
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of the hysterical seizure. I shall show you that this operation 
^etermines^ either the premonitory symptoms merely of the hys- 
terical fit, or^ in a certain number of cases^ the complete seizure. 
You will thus be enabled to verify the accuracy of the assertion 
formerly made by Professor Schutzenberger, with respect to this phe- 
nomenon^ in spite of the contradictions offered by certain observers, 

I shall likewise show you a method which I have discovered, or 
rather re-discovered, which, in the case of some patients, enables us 
to arrest the course of even the most intense hysterical fit, — I refer 
to the systematic compression of the ovarian region. M. Briquet 
denies that this compression has any real effect. That is an opinion 
which I cannot share, and this leads me to make a general remark in 
reference to M. Briquet's book.^ The work is an excellent one, the 
result of minute observation and patient industry, but it has perhaps 
one weak side ; all that relates to the ovary and the uterus is treated 
in a spirit which seems very singular in a physician. It exhibits a 
kind of prudery, an unaccountable sentimentality. It appears as 
though, in reference to these questions, the author's mind were 
always preoccupied by one dominant idea : " In attempting to at- 
tribute everything to the ovary and uterus," he says for instance, 
somewhere, '^ hysteria is made a disorder of lubricity, a shameful 
affection, which is calculated to render hysterical patients objects of 
loathing and pity/' 

Eeally, gentlemen, that is not the question. For my own part, I 

am far from believing that lubricity is always at work in hysteria ; 

I am even convinced of the contrary. Nor am I either a strict 

partisan of the old doctrine which taught that the source of all 

hysteria resides in the genital organs ; but, with Schutzenberger, I 

believe it to be absolutely demonstrated that, in a special form of 

hysteria, — which I shall term, if you please, the ovarian Jhrm, — 

the ovary does play an important part.^ Five patients whom I 

shall present to you in succession are, if I mistake not, manifest 

examples of this form of hysteria ; you can verify the accuracy of 

the description I am about to give, by personal examination. 

^ Briquet, ' Traits ciinique et tberapeutique de Thyst^rie,' Paris, 1859.^ 
^ Grisollc (' Trait6 de Pathologic luterne,' 9c 6dit., t. ii, p. 844) mentions 
the case of a girl, aged 23, who had neither vagina nor uterus, and yet was 
subject to most violent fits of hysteria. On autopsy, MM. Chassa%Dac and 
Provost could discover no trace of a uterus, but found, in the ovarian regions, 
two bodies which were apparently the ovaries. The patient had, every month, 
exhibited all the symptoms of pre-catamenial congestion. (S.) 
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You are all acquainted with the hemiancesthesia of hysterical 
patients. There would be some ingratitude in not knowing the 
nature of this symptom, for it has been discovered by purely French 
investigations. Piorry, Macario, and Qendrin, have each of them, 
in his turn, described it and dwelt upon its characteristics. Not long 
after them, Szokalsky made it known in Germany ; but nothing 
remained for him to do save to confirm by observations, which are, 
however, very meritorious, the facts that had been already declared 
by our countrymen. 

In order to keep within bounds, I shall enter upon a discussion 
of complete iemiancest/iesia only, such as we find in intense cases. 
This will be sufficient for my present purpose. Even in the degree 
mentioned, it is a frequent symptom, since according to M. Briquet, it 
obtains in 93 cases out of 400. Considered with respec£ to position, 
we find, according to the same author, that in 70 cases the left 
side is affected, and in 20, the right. 

You know what happens under such circumstances. Supposing 
that the two halves of the body are vertically divided by an antero- 
posterior plane, one entire side — face, neck, body, &c. — will have 
lost the sense of feeling ; and though this loss of sensibility very 
often affects the superficial parts merely, — the external tegument, — ^yet 
it sometimes also invades the deeper regions, affecting the muscles, 
bones, and articulations. 

Hysterical hemianesthesia shows itself, as you are aware, under 
two principal aspects; it is complete or incomplete. Analgesia, 
with or without insensibiUty to heat or cold, or thermo-ana&sthesia is 
one of the commonest varieties of this species. The distinct manner 
in which the ansesthetic parts are separated from the healthy parts 
is also an important characteristic of hysterical hemiansesthesia. On 
the head, face, neck and body the demarcation is often perfect and 
very closely corresponds with the median line. Another symptom, 
well deserving of mention, is constituted by the comparative pallor 
and coldness of the ansesthetic side. These phenomena, conjoined 
with a more or less permanent ischemia, have been many times 
observed. Examples of them have been given by Brown-S^Jquard 
and Li^geois.i a. difficulty in inducing bleeding by pricking the 
ansesthetic parts with a pin may, in intense cases, be a characteristic 
of the ischa^mia in question. 

' Li^gcois, *Mcmoires de la Soci6t4 do Biologie/ 36 seriei 1. 1, p. 374. -; 
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I noticed this peculiarity on a former occasion. The matter came 
under my observation in this way : on leeches being applied to a 
patient affected by hysterical hemianeesthesia^ I saw that their bites 
yielded very little blood on the ansesthetic side^ whilst on the healthy 
side it flowed as usual. Grisolle^ who^ as you are aware^ was a very 
wise and exact observer, had noted the same phenomenon. 

This ischaemia which, indeed, is rather rare when so intense, may 
furnish an explanation of certain reputedly miraculous occurrences. 
Thus, it is stated, that, in the epidemic of Saint Medard, the sword- 
blows given to the " Convulsioimaires" did not cause bleeding. The 
reality of the occurrence cannot be rejected without examination. 
If it be true that many of these '^ Convulsionnaires ^' were guilty of 
trickery, we are nevertheless compelled to acknowledge, after an 
attentive study of the question, that most of the phenomena which 
they presented, and of which history has given us a naive descrip- 
tion^ were not entirely simulated, but merely amplified and exag- 
gerated. It has been critically demonstrated that hysteria carried 
to an extreme, was almost always the active agent in these cases ; 
and in order that a wound, such as that made by a sword, should 
not, when inflicted on these anaesthetic women, have caused bleed- 
ing, it was only necessary, as you may infer from what precedes,^ 
that the instrument should not have entered too deeply. 

There are other characters also of hysterical hemiansesthesia which 
are deserving of all our attention, from a clinical as well as from a 
theoretical point of view. The mucous membranes are affected, on 
one side of the body, in the same manner as the external t^ument. 
The organs of the senses themselves are affected to some extent in 
the ansesthetic side. Taste may have vanished in the correspond- 
ing half of the tongue, from tip to base. The sense of s^mell i» 
less acute. Vision is weakened in a very remarkable manner, and 
if amblyopia occupy the left side, we may meet with a most note- 
worthy phenomenon, to which M. Gblezowski has called attention, 
and which he designates by the name of achromatopsia. However,^ 
we shall return to this topic. 

Hysterical hemianasthesia does not seem to affect the viscera. 
Thus, to mention the ovary merely, we find hypersesthesia and not 
anaesthesia present. That organ may be very painful on pressure, when 

^ Carre de MontgeroD, ' La Verity des Miracles op^r^s k rintercession de 
M. de Paris et autres Appelants/ &c., 1737. 
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the abdominal wall is perfectly insensible. Now^ gentlemen, there 
exists a most remarkable relation between the position of the hemian* 
a^sthesia and that of the ovarian hypei«Bsthesia. If the former occupy 
the left side, the hemiansBsthesia occupies the left side, and vice vend* 
When ovarian hy penesthesia is double, it is the rule that the anfiBsthesia 
shall present itself in a generalized form, and it consequently occupies 
nearly the whole, or quite the whole of the body. 

Not only does such a relationship exist between the seat of the 
hemiansesthesia and that of the ovarian hypcrsesthesia,but a similar re- 
lationship exists with regard to the paresis, or to the contracture of 
the limbs. Thus, when the paresis or the contracture supervenes, it 
always shows itself on the same side with the hemiansesthesia. 

The hemianresthesia, as described, is, in the clinical history of 
hysteria, a symptom of the greater importance, inasmuch as it is 
well-nigh permanent. The only variations which it exhibits, are depen* 
dent upon degree, on the intensity of the phenomena which consti- 
tute it, and occasionally, we should also mention, on the fluctuation 
of some of these phenomena. 

Achromatopsia belongs to the number : it was distinctly and re- 
peatedly observed in one of our patients, a few weeks ago, from 
whom it has now completely disappeared. 

It is necessary to bear in mind that hemiantcsthesia is a sympton 
which requires to be sought for, as M. Lasegue very judiciously re- 
marks.^ There are, in fact, many patients who are quite surprised 
when its existence is revealed to them. 

II. 

I propose now to investigate to what extent hemiansesthesia, such 
as we have described it, is a symptom proper to hysteria. In reality, 
it is very rare for it to be reproduced, with the general grouping of 
all its characteristics, by any other disease. Its well-established ex- 
istence is, therefore, a valuable indication, one which will often reveal 
the real nature of many symptoms, which would otherwise remain 
doubtful. That is a point on which M. Briquet was right to lay 
great stress. In order to illustrate the importance of this fact, he 
relates the case of a woman who, after a violent emotion, fell rapidly 
into a more or less profound coma, with or without premonitcHy 
-convulsions {i,e, the comatose form of hysteria), and who was seen^ 
on recovering her senses, to be stricken with more or less complete 
* * Archives G^n^rales de M^decine,' 1864, t. i, p. 385. 
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hesiiplegia. Here we have a group of symptoms which it is not 
very rare to meet with in practice^ and, on such an occurrence^ it may 
happen that the physician will feel himself placed in a very em- 
barrassing position. Now^ the presence of hemianaesthesia, arrayed 
in all its characteristics which would most probiibly be found on. 
such occasion^ might then^ according to M. Briquet, indicate the 
true path to the observer. This assertion is perfectly accurate -, I 
have no fault to find with it, except as regards one point. 

If it be true that hemiansesthesia is an almost specific symptom, 
inasmuch as it is not found with the same characteristics in the 
immense majority of cases of material lesions of the encephalon 
(hsemorrhage, softening, tumours), we cannot admit this to be an 
absolute characteristic. It is, above all, inaccurate to say that tie 
kemianastkena, developed under the influence of encephalic lesions, 
always differs from hysterical he7nianasthesia, by the fact that, in the 
former case, the skin of the face does not participate in the insensi- 
bility, or that, when it exists, it never occupies the same side as the 
insensibility of the members. This is an inaccuracy which has been 
reproduced, almost in the same terms, in the otherwise very interest- 
ing thesis of M. Lebreton.^ 

I feel some repugnance in again attacking the remarkable work 
of M. Briquet, but the more estimable the work — and it is justly 
esteemed, — the more serious become any inaccuracies which may 
have slipped into it. This reflection will, I hope, justify me in 
criticising it. 

Gentlemen, there are cases, which, though indeed exceptional, are 

thoroughly authentic, where certain circumscribed cerebral lesions (en 

foyer),m2Lj cause the production of hemiansesthesia with all the signs 

that characterise it in hysteria — or very nearly all. Allow me to 

discuss this subject, in some detail. 

The classic doctrine, at least amongst us, — a doctrine which, 
besides, appeals to the data of clinical observation, and to those fur*- 
nished \sf experiments on animals, — teaches that circumscribed cere- 
bral lesions (en foyer) , which so profoundly affect the power of motion, 
especially when they occupy the region of the opti-c thalamus and 
corpus striatum, produce but little effect as regards sensibility. 
Prom this point of view, gentlemen, the result is said to be always 

^ Lebrcton, * Des diiTerentes variety de la paraljsie byst^rique/ Tliese de 
Paris, 1868. 
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the same^ whether the lesions occupy specially the corpus striatum, 
the optic thalamus, or the rampart of the amygdalae (claustrum).^ 

At first glance, when in presence of the sudden developed lesions 
which determine an apoplectic fit, and which affect any one of the 
points just enumerated, the symptom which strikes the observer is 
a hemiplegia, more marked in the upper than in the lower ex- 
tremity, and accompanied by flaccidity. 

In the face, the paralysis usually afi'ects the buccinator and the 
orbicularis oris ; the tongue also is mostly protuded to the para- 
lysed side. In addition to motor-paralysis comes paralysis of the 
vaso-motor nerves, manifested by an elevation of temperature in the 
paralysed limb. Occasionally, this vaso-motor paralysis makes its 
appearance from the outset. 

As to sensibility, it is not modified in a perceptible manner, or 
least not in a durable manner. The special senses present no serious 
alterations, except some complication supervenes, as where etniolism of 
the arieria centralis retifia occurs (in cases of brain-softening conse- 
cutive on the migration of a valvular vegetation), or where compres- 
sio7h by contiguity, of the tractus opticus happens (on occurrence of a 
somewhat voluminous hemorrhagic lesion). Such is a summary of the 
symptoms which are met with in the immense majority of cases of 
haemorrhage and softening afi'ecting the points of the encephalon we 
have mentioned. 

Undoubtedly, gentlemen, that is what takes place, in the great 
majority of cases. But, the chapter of exceptions accompanies the 
rule. There are cases, and I have myself observed several of this 
kind, in which sensibility is affected in a predominant manner, and 
in which anaesthesia persists, even after the recovery of motion. 

Such alterations of sensibility may present themselves with the 
following characters. The anaesthesia affects one entire half of the 
body and stops just at the median line. The corresponding half 
of the face, both as regards the skin and the mucous mem- 
branes, shows insensibility, exactly as in hysterical hemiansesthesia. 
Then also analgesia and thermo- anesthesia may be observed, 
with conservation of tactual sensibility, as MM. Landois and 
Mosler^ have ascertained. Finally, there are also cases, though of 
more rare occurrence and as yet imperfectly described, but having 
still their own importance, which render it probable that, under 

^ Hirsch, ' Klinische fragments/ I. Abth., p. 307, Kcenigsberg, 1857. 
' Landois et Hosier, ' Berliner Klin. Wochens./ 1868, p. 401. 
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such circumstances, alterations of the special senses may exist 
on the side opposite to the encephalic lesion, or, in other words, on 
the same side with the hemiansesthesia. 

The physicians of the last century have already remarked these 
exceptional phenomena. Borsieri, among others, relates the history 
of a patient who, three months before, had been stricken with 
apoplexy, and in whom anaesthesia still persisted, although the 
power of movement had returned. He quotes some other cases of 
the same kind from different authors.^ 

Analogous cases have been mentioned by Abercrombie, Andral, 
and, in later days, by Hirsch, Leubuscher, Broadbent, Hughlings- 
Jackson,* and especially by Turck. The latter alone has been able 
to furnish decisive data in reference to the position occupied by 
the encephaUc lesions in such cases. 

When the hemiansesthesia presents itself with these characters, the 
optic thalamus is almost always affected in a predominant, if not 
in an exclusive manner. For my own part, I have seen hemianaes- 
thesia superadded to hemiplegia, in many patients affected with 
cerebral haemorrhage, and, in such cases, on post-mortem examina- 
tion I always found the lesion of the optic thalamus, the existence 
of which during life I had ventured to announce. 

From what precedes, gentlemen, should we conclude that the 
lesion of the optic thalamus is the real organic cause of the hemian- 
sesthesia observed in all these cases ? That is a question deserving of 
discussion. I am thus led to speak of the physiological theory, 
which may be called the British theory, because it was, I believe, 
first published and maintained by Messrs. Todd and Carpenter, two 
British authors. According to this theory, the optic thalamus is the 
centre of perception of tactual impressions ; it would, in some degree, 
correspond to the posterior cornua of the grey substance of the spinal 
cord. The corpus striatmn would be the terminal of the motor 
tractus and connected with the execution of voluntary movements ; 
it would be analogue of the anterior cornua of the cord. 

This theory, of which Schroeder van der Kolk^ has shown himself the 
avowed partisan, is, if we might use the word, the antipodes of the 

* Borsieri, * Inst, pract.,' vol. iii, p. 76. 

• H. Jackson, ' Note on the Functions of the Optic Thalamus.' In ' Lon- 
don Hospital Reports/ 1866, t. iii, p. 373. 

' Schrccder van der Kolk, ' Pathol, und Therapie der Geistenkrankhciten.' 
Braunschweig, 1863, p. 20. 
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Prencli theory, which you will find set forth in a very complete 
manner in M. Vulpian's Lectures. According to the latter view, the 
centre on which sensitive impressions are transformed into sensations 
would not be in the brain pro])er, because an animal, from which the 
brain, including the optic thalamus and the corpus striatum, has 
been removed, continues to see, to hear, and to feel pain, &c. The 
centre of sensitive impressions would therefore reside lower down, in 
the protuberantia and perhaps also in the crura cerebri. 

Under this hypothesis, the following is the manner in which its 
advocates regard, in the pathological domain, those authentic facts 
which show a lesion of the optic thalamus coinciding with the 
decrease or abolition of sensibility on the side of the body stricken 
with hemiplegia. They say, and their allegation is perfectly correct, 
that, in such cases, we have frequently to do with recent lesions, such 
as intra-encepialic /uemorrAaf/e, or rafnollissemefity or tumours — 
lesions by which the optic thalamus is extremely distended, and 
which consequently, may have the effect of determining the com- 
pression of the adjacent parts, — of the crura cerebri for instance. It 
is, on the other hand, well established that, in a number of cases, 
the optic thalamus may be injured, even gravely and throughout 
a large portion of its extent, without being followed by any special 
disorder in the transmission of sensitive impressions. 

To the last argument, the British authors, M. Broadbent * among 
others, oppose the plea that the optic thalamus, the presumed centre 
of sensitive impressions, should doubtless be assimilated to the grey 
axis of the spinal cord — the latter, it is known, continues to trans- 
mit these impressions even when it has suffered the most serious 
derangement, if only a small remnant of grey matter persist, capable 
of connecting its lower with its upper extremities. I confess that 
the comparison seems to me far-fetched,, especially from the mo- 
ment it is laid down as a principle that the optic thalamus should 
be considered a centre ; for, so far as regards the transmission of 
sensitive impressions, the grey axis of the cord is manifestly merely 
a conductor. 

However this may be, gentlemen, such is the state of the ques- 
tion. In my opinion, the disputed points cannot be definitely 
solved, except "by means of careful clinical observation, verified by 
studious anatomical investigations, the chief aim of which should be 
to establish, with great precision, the seat of the encephalic lesions, 

^ Broadbent, 'Medical Society/ Loudon, 1865, and 'Med.-Chir. Review.' 
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to which the Bjmptoms recorded during life might be correlated. 
Anil the circumstances of the case shoold be such that the in- 
tlueucc of compression, or any other pheuomenon, acting bj con- 
tiguit;, would be completely elimiuated. Now, gentleineu, in the 
present state of the science, the cases which include all these con- 
ditions are extremely rare, »o far, at least, as my knowledge goes. 
We may, however, mention as approximating to this ideal, the cases 
which were presented by L, Tiirck to the Academy of Sciences of 
Vienna,^ to which I have already alluded. They were four in number. 

In the instances recorded by L. Tiirck, there had been, gentle- 
men, either old hiemorrhagic foci, then represented by oclireous 
ctcalrices, or ramollissemeiit fuci arrived at (he stage of cellular 
infiltration. In all the cases, the hemiplegia resulting from the 
presence of foci had disappeared long before death, but the hemian- 
lesthesia had persisted until the fatal end. The portions of the 
encephalon affected by the alteration are carefully mapped out. 

The German nomenclature of the different parts of the encephalon, 
however forbidding it seems to us, on account of its multiplicity 
of strange terms, yet presents in my opinion, an incontestable advan- 
tage, that, namely, of supplying a very complete topograpliical map, if 
1 may make use of the comparison, where the smallest hamlet receives 
a name. The French nomenclature has, no doubt, the advantage 
of tending to simplification, but this is sometimes to the detriment of 
absolute exactness ; it is often incomplete. Now, with respect to 
the question which occupies us, there is no detail, however minute, 
which ought to be neglected. We must, at all hazards, take heed 
of the slightest details, for we are quite ignorant, in the actual state 
of the science of the brain -physio logy, whether some little point, 
which has no name in the French uomenciature, may not be a 
position of primary importance. 

Availing ourselves, therefore, of the nomenclature in use beyond 
the nbiue, let us endeavour to become familiar with the topo- 
graphy, in order that we may accurately recognise the seat of the 
lesions, in the observations recorded by L. Tuick. 

I place under your observation, a frontal section taken across 
the cerebral hemispheres, immediately behind the corpora mammil- 
laria (I'ig. iS), You recognise on this section, just exterior to the 
middle ventricles, the nuelfut caudaCiit (or intra-vcntncular 

■ ' Sittangsber. der Eais. Akiidcmie dcr WiatduchaTtca lu Wien,' 1859. 
V. infra, the analjses oE these coses. 
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nucleus of the corpus strijitiim), wliieli, in this region, is 
nicreiy niiircsuntvil by ii \ery small ]»ortion of grey matter, 
— beneath and interior tu it, the optic thalamus, here largely 
developed j externa! to tliis liis the captula inienta, formed princi- 
pally by bands of white substance wliich arc aimply the prolonga- 
tions of the lower stage of the crura cerebri ; these proceed to ex- 
pand in tbe centrum ovale to assist in constituting the corona 
radiata : — external to this is the extra-ventricular nucleu$ of the 
corpus striatum, in which you distingnish three secondary nnclei 
denominated by the numbers i, 2, 3; the third, or outermost, is 
sometimes designated by the tcTmjmtamen. Still more external is a 
thin lamina of white matter, the capsvla externa, and finally, a small 
band of grey substance, the rampart {or claustrum) ( Vormauer).^ 




Vk. iS. — Transversal scdiou of brain, — a, oplic tlialamus (—i, corpus Klriilnin, 
Icnlicular nucleus; — r, cor|ms strjutum, caudate nucleus;-^ indication 
of the raiiiatint; corona of Reil ; — z, 2', ;", apoplectic foci (Oba. ii, in 
' 'I'iirck's Memoir,' r. iiifrii, p]). 2f,8'ij) ; — 3, vcsligc of an apoplectic foCQS 
(Obs. iii.io'Tiirck'a Memoir'). 

Now, gentkraen, in the cases recorded by llcrr Tiirck, the lesions 
had invaded alike the superior aTid external portion of the optic 
thalamu?, the third nucleus of the extra- ventricular portion of the 

' 'L'lic vurmaiitr of German ai]:itomLsts, tlic aranl-mai; rempiirl, or KOyan 
rulm/ie of llii; Trcneli, is a band of <;re; matter wliicli, arisiag from the 
superior iiotfiou of llic amjRdab, curves round towards the wliite substance of 
the couTululion bounding the fissure of SjItIus. (S.) 
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corpas striatum^ the superior portion of the capsula interna^ the 
corresponding region of the radiating corona, and the adjacent white 
substance of the posterior lobe. 

We have consequently complex lesions to deal with here, but they, 
at all events, allow the region which requires investigation, to be 
circumscribed. Further researches, when sufficiently numerous, 
will enable us soon to ascertain the fundamental lesion, to which 
the existence of the hemiamesthesia should be attributed. 

Some other cases of hemianapsthesia, of cerebral origin, which 
have been published since those of Tiirck appeared, testify to lesions 
occupying the same circumscribed region of the encephalon ; they 
make, however, no important additions to the results obtained by 
that observer. Such, amongst others, is the case recorded by Dr. 
Hughlings-Jackson,^ — here again the alteration was not confined 
to the thalamus ; it extended to the extra-ventricular nucleus of the 
corpus striatum, and consequently the capsula interna must have 
been aflfected in its posterior portion. It was the same in the case 
described by M. Luys-, the rnedi^n centre of the optic thalamus 
was affected, but the alteration had invaded the corpus striatum, 
(probably the extra-ventricular nucleus). 

To recapitulate, we may conclude I believe from wliat precedes 
that, in the cerebral hemispheres, there exists a complex region, 
lesion of which determines hemiansesthesia ; the limits of this 
region are approximately known, but, at present, localisation 
cannot be carried any further, and no one has a right to say that 
in the region in question, the optic thalamus should be inculpated 
rather than the capsula interna, the centrum ovale, or the third 
nucleus of the corpus striatum. 

Up to the period in which we write, ansesthesia of general sensi- 
bility alone appears to have been observed, as consecutive on an 
alteration of the cerebral hemispheres, so that obfiubilatiwi of the 
special senses would remain as a distinctive characteristic of hysterical 
hemiansesthesia. But, it may be doubted whether the organs of 
these senses have been attentively explored in the cases of hemi- 

^ The disease was not strictly Umited to the thalamus . . . Outwards the 
disease extended through the small tongue of corpus striatum which curves 
round the outside of the thalamus, and thence up to the grey matter of the 
oonvoiutions of the Sylvian fissure. (' London Hospital Reports/ he, cii., 
t. iii, p. 376.) 

' Luys, * Icouographie photographique des centres nenreuX)* p. 16. 

17 
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ansesthesia of cerebral origin^ hitherto published ; the records are 
silent with respect to it.' 

1 At the period when this Lecture was delivered, we were only acquainted 
vith the observations of L. Tiirck by the brief mention made of them in 
llosentliaPs * Treatise on Diseases of tlie Nervous System.' Since then, thanks 
to the courtesy of M. Magnan, we have been enabled to procure the complete 
trausiution of Turck's memoir (*• Ucbcr die Beziccbung gewisses Krankbeit- 
sherde dcs grossen Gehirnes zur Anasthesie/ Aus dem xxxvi Band, S. ipi, 
dc8 Jahrganges, 1859, des Sitzungsbcrichte der Mathem. Naturw. Classe der 
Kais. Akademie der Wissenchaftcn). Wc think it useful to give the substance 
of this work. After recalling the fact that, usually, in hemiplegia caused by the 
formation of apoplectic foci in the brain (hemorrhage and ramollissment), 
the sensibility re-appears very promptly as a general rule, the author relates 
four cases where, on the contrary, the auxsthesia persisted in a high degree of 
intensity. 

Cask i. — Fr. Amerso, rot. 18. In August, 1858, left hemiplegia, speedy 
re-appcuranee of motor power. 12M Nov. — The movements of the left 
upj)cr extremity are rapid and energetic; those of the corresponding inferior 
extremity exhibit slight paresis. Very intense anaesthesia exists on the left 
side (limbs, body, &c.). Facial sensibility is diminished, on this side only. For- 
mications from time to time through all the left side. Died, i8th Marcb> 
1859. 

Autopsy. — At the base of the corona radiata of the right hemisphere, imme- 
diutely outside of the tail of the corpus striatum, appears a lacuna of the size 
of a pea {cellular infiliraiion). The anterior wall of this lacuna is two b'nes 
behind tlic anterior extremity of the optic thalamus. Two or three lines far* 
thcr off, another lacuna is seen, of smaller dimensions, which extends to four 
or five lines behind the posterior extremity of the thalamus, so that as the usual 
length of the optic thalamus is eighteen lines, the portion of the corona radiata 
which lies immediately adjacent to the tail of the corpus striatum was 
perforated, fore and aft, by the old focus of ramoUissement for an extent of 
eleven lines. A similar focus involves the external portion of the third part of 
the lenticular nucleus. It commences nearly two lines behind the anterior 
border of the optic thalamus and ends at about four lines from the posterior 
extremity of the optic thalamus. In its course of one inch long, it occupied 
the greater length of the internal side of the third part of the lenticular 
nucleus, and part of the capsula interna. In the posterior half of their 
course, then two foci were not farther part, in one place, than the distance of 
ene line. It follows, that in this place, almost all the corona was separated 
from the internal capsule and the optic thalamus. Spinal cord. — Collection of 
granular bodies somewhat abundant in the left lateral column, rare in the 
anterior column. 

Cask 2, S. J—, ait. 55.— Apoplectic attack, followed by hemiplegia, Oct. 35, 
1 85 1. Two months after, the paralysis of the extremities disappeared to such an 
extent that the patient could extend the arms, grasp objects with some strength, 
and walk without help, but lamely. Oct., 1855. — Anasthcsia of the left 
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For my own part^ I am inclined to believe that the participation 
of the special senses will be one day recognised^ when care shall 

extremities (face and body also benumbed, but in a less degree) persisting 
since the attack. Power of motion recovered, but the limbs of the left side 
are more feeble than those of the right. Died, Oct. 31, 1858. 

Autopsy . — Old flat cicatrix, about five lines in breadth and eight in length, 
situated at the superior and external part of the right optic thalamus. The 
cicatrix begins four and a half lines behind the left anterior extremity of the 
optic thalamus, and ends eight lines farther off. Lying parallel to this cica- 
trix is another, an inch long, occupying the third part of the lenticular nuclens ; 
it begins two Hues behind the anterior extremity of the thalamus, and ends 
nearly three lines in front of its posterior extremity (figs. 18, 2, and 3'). There 
was, besides, a lacuna in the right inferior lobe (Ggs. 18, 2")* another in the 
anterior lobe of the same side, two as big as a pin's head in the anterior part 
of the right optic thalamus ; two in the pons Varolii, and finally, one in the 
right and superior portion of the left hemisphere of the cerebellum. No 
secondary degeneration of the cord was observed. 

Case 3.--Fr. Hasvelka, set. 22. November ist, 1852. Apoplectic 
attack, hemiplegia on the right, with intense anaesthesia of the corresponding 
half of the body. At the end of five weeks, diminution of motor-paralysis. 
JR?^. 3, 1853. — Motion quite free, on the right side. The entire right half of 
the body is the seat of very marked aneesthesia (scalp, ear, face, and body). 
The ansesthesia is equally noticeable in the eye- lid, nostril, left half of the 
lips, and not only on the outer but also on the inner side. The right conjunc- 
tiva is less sensitive than the left. When the right nostril is tickled, the 
sensation is less felt than in the left. Same difference between the right 
meatus auditorius, and the left. In the right half of the mouth (tongue, 
palate, gums, cheek), the sensation of heat is less vivid than in the left. At the 
tip of the tongue on the right, and over the space of an inch in length, the 
patient does not feel the tade of salt. Same result as regards the right half 
of the dorsum and root of the tongue. On the right also, the sense of smell 
is weakened, and vision is less distinct. When the pupils have been made to 
contract by bringing a light close to the eyes, the right pupil aften^ards dilates 
more than the left, the sense of hearing is normal on both sides. February 26. — 
The anaesthesia has diminished ; the movements are more energetic. March 15. — 
Temporary improvement of vision; no difference between the two eyes. 
April 3. — ^The anaesthesia still exists over the right half of the body (on touch, 
and pinching). Debility of vbion augmented on the right. Died April 4. 

Autopsy. — In the white substance of the left superior lobe, is found a focus 
of ramollissement two inches in length and one in breadth. It dipped into the 
inferior convolutions of the operculum, and attained the surface of the brain. 
Its posterior extremity corresponded to that of the optic thalamus ; its anterior 
part greatly exceeded that of the thalamus. In its broadest portion, the focus 
was only separated by three lines from the tail of the corpus striatum. The 
convolutions lying beneath, were to the extent of a florin, yellow, softened, 
and depressed. (Fig. 18, 3.) Optic thalamus healthy, perhaps a little frag- 
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have been taken to seek for it. My opinion is founded on the fol- 
lowing basis. 

• There exists in the clinical history of the organic diseases of the 
nervous centres a symptomatic sign but little known, and little re- 
marked as yet,. which I shall have occasion some day to discuss in 
detail before you. 1'his is a kind of rhythmical convulsion which 
occupies an entire half of the body, including the face, (in many 
instances at least), and which assumes sometimes the appearance of 
the clonic jerking of chorea, sometimes that of the tremor of para- 
lysis agitans. This hemilateral trembling occasionally presents itself 
as a primary affection ; at other times, it supervenes consecutively 
on a hemiplegia, wliose invasion was sudden. In the latter case, it 
commences to aj)pear at the epoch wlien motor paralysis begins to 
improve. The lesion consists in th(^ presence either of a focus of 

mcnt of the third part of the lenticular niu Icus has. been touched. The focua 
had destroyed a somewhat considerable length of white substance, and the two 
external thirds of the foot of the corona rudiata. Spinal Cord. — Slight agglo- 
meration of nuclei in the most )>oslerior part of the lateral column. 

Cask IV. — Anne B — , an aged woman, died 22nd February. For many 
years she had right hemiplegia, with intense anaesthesia of the same side. In 
addition, sensorial anaesthesia (sight, smell, taste) of the same side, and 
formications. 

Autopay. — Old apoplectic focus, pigmented brown, situated along the out^r 
part of the left optic thalamus, and quite close to the tail of the corpus stria- 
tum. It commences six lines behind the anterior extremity of the thalamus 
and extends two or three lines in front of its posterior extremity. Anteriorly, 
it is half a line, and posteriorly two or three lines beneath the superior 
surface of the thalamus, which is considerably depressed in this direction. An 
inch long and four or five lines deep, the focus touches a large extent of the 
posterior part of the radiation of the crus cerebri, a part of the internal 
capsule, and, perhaps, a part also of the lenticular nucleus. Spinal Cord.'^ 
Accumulation of granular bodies in the posterior part of the right lateral 
column. 

To sum up : the foci were seated at the external periphery of the optic thalamic 
thej extended, from before backwards, in the longitudinal axis of the cerebrum, 
without, in most cases, reaching the extremities of the thalamus. They were 
from eight lines to an inch in length, reaching even two inches into the white 
substance. The regions affected were : the superior and external part of the 
thalamus ; the third part of the lenticular nucleus ; the posterior part of the 
internal capsule, comprised between the thalamus and the lenticular nucleus ; 
the corresponding portion of the white substance of the superior lobe opposed 
to it. Several of these regions were always affected together. The fibres 
which proceed from the white substance of the hemisphere into the external 
part of the optic thalamus were constantly affected. 
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haemorrhage or of ramoUissemeut, or in that of a tumour. In all 
cases of this kind which I have hitherto observed, and in the 
analogous facts collected from various authors, the lesion in ques- 
tion occupied the posterior region (of the optic thalamus and the 
adjacent parts of the cerebral hemisphere exterior to it. 

Now, hemianfcsthesia is a tolerably common — but still not a 
constant — accompaniment of this group of symptoms, and it 
occupies the same side of the body as the tremor.^ 

It existed in a high degree of development, in a male patient 
whose history M. Magnan has recently communicated to the Socu'fJ 
(le Biologie ; in his case, the form^of tremor of which I have tried 
to give you a summary notion, showed itself in a most marked 
manner. Everything tends to show (I cannot be more positive 
as there was no autopsy) that the encephalic lesion was, in this 
man, of the same sort, with respect to position, as that which I 
found in my patient. Now, in this case, M. Magnan ascertained, 
in the clearest manner, that tactual sensibility was not alone involved ; 
the special senses were themselves affected, as they are in hysterical 
hcmianaesthesia. On the side stricken^with hcmianaesthesia, the eye 
was affected with amblyopia, the sense of smell was lost, and 
taste was completely abolished. 

Hence, it becomes probable, if I am not mistaken, that complete 
hcmianaesthesia, with derangements of the special senses, — and con- 
sequently, such as is presented in hysteria, — may, in certain cases, 
be produced by a circumscribed lesion of the cerebral hemispheres.- 

* See a Lecture of M. Charcot (in * Le Progrcs Medical,' 23 Janvier, and 
6 Tevrier, 1875), on * Hcmichoroe post-hcmiplegiquc.' (Note to 2iid edition.) 

^ The views expressed in this Lecture, relative to hemiann^sthcsia of cerebral 
origin, have received further clinical confirmation from the incidents of a case, 
which we noted, in M. Charcot's wards. (*Progres Medical,' 1S73, p. 244), 
and from the experiments on animals conducted by M. Veyssicre (* Recherches 
cliniques et experimentales sur I'hemianesthesie de cause cerebrale,' Paris, 
1874). This work also' contains some interesting clinical notes. (Note to the 
2ud edition.) 



LECTURE XL 

OVAIUAN TIYPERiESTIIESIA. 

Summary. — Local hydcria of Brithit authon. Ovarian pain ; if4 
frequency, lliatorkal remarks. Opinion of M. Briquet, 

Characters of ovarian hyperrestfiesia. Its exact position: 
Aura /lyHerica : Jirst. node ; globus hystmcuSy or second node ; 
cephalic phenomena or third node. The starting-point of the 
first node is in the ovary. Lesions of the ovary / desiderat-a. 

Relations between ovarian hypertpsthesia and the other acci- 
dents of heal hysteria . 

Ovarian compression. Its injluence an the attacks. Modus 
operandi. Ovarian compressittn as a means of arresting or pre- 
venting hysterical convulsions known informer times. Its appli- 
cation in hyst-erical epidemics. Epidemic of St. Medard — the 
remedy termed ^^ secours,^' J na logics which exist bettpeen the 
arrest of hyst-erical convulsions by compression of the ovary , and 
the arrest of the aura epileptica by ligature of a limb. 

Conclusion, from a tlicrapeutical point of view. Clinical 
observations, 

Gbntlbmen, — Hy the somewhat picturesque and certainly very 
practical term local hysteri/i, British authors are accustomed to 
designate most of the accidents which persist, in a more or less 
permanent manner, in the intervals between the convulsive fits of 
hysterical patients, and which almost always enable us, on account 
of the characteristics they present, to recognise the great neurosis 
for what it really is, even in the absence of convulsions. 

Hemianresthesia, paralysis, contracture, fixed painful points occu- 
pying different parts of the body (rachialgia, pleuralgia, clavus 
hystericus), according to this deiinition, come under the head of 
local hysteria. 
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I. 

Among these symptoms there is one which^ on account of the 
predominant part it, in my opinion, plays in the clinical history of 
certain forms of hysteria, seems to me to deserve your entire atten- 
tion. I refer to the pain which is felt in one side of the abdomen, 
especially in the left, but which may occupy both sides, at the 
extreme limits of the hypogastric region. This is the ovarian pain, 
concerning which I said a few words in my last lecture ; but I do not 
wish to make unreserved use of this term before justifying, the hypo- 
thesis which it implicitly adopts — and this, I trust, will be an easy task. 

This pain I shall enable you to touch, as it were, with the finger, 
in a few moments, and to observe all its characteristics, by intro- 
ducing to your notice five patients who constitute almost the whole 
of the hysterical cases, actually existing among the i6o patients 
who occupy the department devoted in this hospital to women 
affected by incurable convulsive diseases, and reputedly exempt 
from mental alienation. 

II. 

You already perceive, from this simple indication, that iliac pain 
is a frequent symptom in hysteria ; this is a fact long recognized 
by the majority of observers. 

Let it suffice, as regards former times, to mention the names of 
Lorry and Pujol, who, most particularly, noticed the existence of 
hypogastric and abdominal pains, in hysterical cases. 

It is singular, after this statement, to find that Brodie who was 
perhaps the first to recognize all the clinical interest which attaches 
to local hysteria, does not treat of abdominal pain in a special manner^ 

It seems as of traditional custom that the practical spirit of 
English surgeons should be attracted by the clinical difficulties 
which the local symptoms of hysteria present. Mr. Skey who, in 
this respect, may be regarded as continuing Brodie's work, in a very 
interesting series of lectures on local or surgical forms of hysteria,' 
as he calls them, expatiates on the iliac pain, or pain of the ovarian 
region f which, in his opinion, is very common, and which, accord- 
ing to his view, but contrary to what really occurs, is chiefly met 
with in the right side. 

^ Brodie, 'Lecture illustrative of certain nervous affections,* 1837. 
- F. C. Skey, ' Hysteria. — Local or Surgical forms of Hysteria,* six lec- 
tures, London, 1870. 
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You arc aware that, in France, Schutzcnberger, Piorry, and 
Negrier, have laid si)ccial stress on this symptom, which they un- 
hesitatingly attribute to the abnormal sensibiHty of the ovary. 

In Germany, Romberg has followed Schutzcnl)crger on this topic; 
however, it is to bo remarked that, as regards our contemporaries, 
most of tlie (ilerman authors pass in almost complete silence over all 
that ri'Ialrs to this hypogastric pain. This is the case, for instance, 
with respect to llasse and Valentincr. Hence, it is clear that this 
symptom, after having enjoyed a certain degree of favour, doubtless 
on account of the theoretical considerations connected with it, has 
gone somewhat out of fashion, at present. 

Symptoms, also, as you soo, have their destiny : Uahent 9ua 
fata, I should not be snrj)rised if the otherwise very legiti- 
mate influence of M. Bricjuet^s work counted for a good deal in 
the production of this result. It now becomes our duty to examine 
how far we ought to follow this eminent author in the path which he 
has marked out for us. 

III. 

I am far from saying that M. Briquet did not recognise the very 
frequent existence of fixed abdominal pains in hysterical cases. He 
has even coiiied a new word to designate these pains adialgia (from 
ico(A/a, the belly), and a word, even though it be merely a word, is 
still something that arrests the mind. In 200, out of 430 cases 
of hysteria M. Briquet met with c(nlialgia. However, I should point 
out to you that, under this name, \\i\ includes ahke the pains of the 
upper part of the abdomen and those of the iliac and hypogastric 
regions, but the latter are confessedly the most common. 

At first glance, therefore, it seems as if the difference between 
M. Briquet and his predecessors were merely an apparent one. 
Now, it is nothing of the kind, and here is the chasm which divides 
them. 

Whilst MM. Schutzcnberger, Piorry, and Negrier place in the 
ovary the chief seat — the focus, so to speak — of the iliac pain, M. 
Briquet only admits the existence of a simple muscular pain, an 
hysterical myodynia. According to his view : 1 °, pain of the pyra- 
midalis or of the lower extremity of the rectus abdominis has been 
mistaken for uterine pain; 2°, pain of the lower extremity of the 
obliquus abdominis takes the place of the so-called ovarian pain. 
Such is the thesis of M. Briquet. 
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IV. 

Let us investigate together, geiitleinen, the basis on which this 
opinion rests. In order to arrive at our object, I am about to refer 
to the observations which I have been enabled to collect upon a large 
scale in this hospital. I shall, therefore, proceed to describe this 
pain, such as I have learned to know it. 

i^. Sometimes it is an acute, nay, a very acute pain; the patients 
cannot tolerate the slightest touch, nor suffer the weight of the bed 
clothes, &c.; they shrink suddenly, and as if instinctively, from the 
finger of the investigator. Add to this a certain degree of tume- 
faction of the abdomen, and you have the clinical appearance of 
faUe peritonitis — the spuriom peritonitis of British authors. It is 
manifest that the muscles and the skin itself share in the suffering 
here. The pain then occupies a considerable extent of the surface of 
the body, and, consequently, is not easily localised. However, Todd^ 
remarks, and I have frequently verified the accuracy of his state- 
ment, that in certain cases, a circumscribed cutaneous hyperirsthesia 
occupies a rounded dermal space, of from two to three inches in 
diameter. This hypera^sthesia has its seat partly in the hypogastrium, 
partly in the iliac fossa, and corresponds, according to this author, 
to the region of the ovary. 

2^. In other cases, the pain does not spontaneously show itself; 
it requires pressure to discover it, and, under such circumstances, we 
note the following phenomena : a, there is general anrcsthesia of the 
skin ; b, the muscleSy if relaxed, may be pinched and raised without 
causing pain ; c, this preliminary exploration proves that the seat of 
the pain is neither in the skin nor in the muscles. It is conse- 
quently necessary to push the investigation further, and by pene- 
trating, as it were, into the abdominal cavity by pressure of the 
fingers we reach the real focus of the pain. 

This operation allows us to make certain that the seat of the pain 
in question b usually fixed, that it is always nearly the same ; and 
indeed, it is not uncommon to find that patients point it out, with 
perfect unanimity. From a line uniting the anterior superior spines 
of the ilia, let fall the perpendicular lines which form the lateral 
limits of the epigastrium, and at the intersection of these vertical 
and horizontal lines will be found the focus of pain, as indicated by 

* Todd, * Clinical Lectures on the Nervous System.' Lecture xx, p. 448, 
London, 1856. 
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the patient, and which becomes further manifest on pressure being 
apphed by the finger. 

Deep exploration of this region allows us readily to recognise 
part of the superior inlet which describes an inwardly concave 
curve; this is our guiding point. Towards the middle part of this 
rigid crest, the hand will usually meet with an ovoid body, elongated 
transversely, which, when pressed against the bony wall, slips under 
the fingers. When this body is swollen, as often happens, it may 
attain the size of an olive, or of a, small egg, but with a little ex- 
perience its presence can be easily ascertained, even when it is of 
much smaller dimensions. 

It is at this, the period of exploration, that the pain is chiefly 
determined ; it then manifests itself with characters which may be 
called specific. This is no common pain we have to do with, but a 
complex sensation which is accompanied by all, or some, of the 
phenomena of the aura hysterica ; such as they spontaneously show 
themselves before an attack. When the sensation is thus determined, 
the j)atients recognise it as familiar, — as having felt it scores of 
times. 

In short, gentlemen, we have succeeded in circumscribing the 
initial focus of the aura, and, by the same act, we have provoked 
irradiations in the direction of the epigastrium {Ji\\t first node of the 
aura, to use M. Piorry^s terminology) sometimes complicated with 
nausea and vomiting ; then, if the pressure be continued, there soon 
supervene j)alpitations of the heart, with extreme frequency of the 
pulse, and finally, the sensation of the globus hystericus is developed 
in the throat {second node). 

At this point terminates the description, given by authors, of the 
ascending irradiations which constitute the aura hysterica. But, 
judging from my own observations, the enumeration of 8ym])toms, 
if thus limited, would be incom])lete ; for an attentive analysis allows 
us to ascertain the presence, in most cases, of certain cephalic dis- 
orders which are evidently the continuation of the same series of 
l)henomena. Such are, for instance (in case of compression of the 
left ovary) , the intense sibilant sounds in the left ear, which the 
patients compare to the strident noise produced by the whistle of a 
railway engine — a sensation as of blows from a hammer falling on 
the left temporal region, — and, lastly, a marked obnubilation of sight 
in the left eye. 

The same phenomena show themselves in the corresponding parts 
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of the right side^ when pressure is applied on exploration of the right 
ovary. 

The analysis cannot be carried further, for when matters have 
arrived at this point, consciousness becomes profoundly affected, and^ 
in their confusion, the patients no longer retain the faculty of de- 
scribing what they feel. Besides, the convulsive fit soon supervenes^ 
if the experiment be persisted with. 

Leaving out of the question the phenomena which relate to the 
last phase of the aura hysterica (the cephalic symptoms) , I have just 
been describing to you, gentlemen, the whole series of phenomena 
obtained in the experiment of Schutzenberger, and we are thus led 
to acknowledge, with this eminent observer, that compression of 
the ovarian region, simply reproduces artificially the series of sym- 
ptoms that spontaneously present themselves in the natural course 
of the disorder. 

I am well aware that, according to M. Briquet, the aura 
hysterica starts, in the immense majority of cases, from the 
epigastric nock ; neither do I forget that, in support of his asser- 
tion, this author quotes an imposing array of figures. But we 
must not always bow to statistics, and it may be fairly asked 
whether M. Briquet, who has shown himself somewhat severe 
upon the "ovarists," has not in his turn allowed himself to be 
carried away by some preoccupation which made him neglect to 
inscribe the initial iliac pain in the series of phenomena of the 
aura. 

If I am to judge from my own observations, this iliac pain always 
precedes in point of time, however small the interval may be, the 
epigastric pain, in the development of the aura, and consequently 
it constitutes the first link of the chain. 

V. 

It remains for me, gentlemen, to establish that this particular 
point, where the iliac pain of hysterical patients resides, corresponds 
exactly with the position of the ovary, then I shall have rendered 
it highly probably, if not absolutely demonstrated, that the painful 
oval body, whence the irradiations of spontaneous or provoked 
hysteria start, is really the ovary itself. 

Generally, I beUeve, an imperfect idea is formed of the precise 
position which the ovary occupies during life. When, the abdomen 
being laid open, and the intestines raised, we find in the pelvis. 
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behind the uterus, in front of the rectum, the appendages of the 
uterus flabby, slirunken, and as it were shrivelled, it is plain that we 
are in presence of appearances not at all answering to vital con- 
/litions. It is evident that, after death, the arterial network of the 
Fallopian tubes and of the ovaries (the vascular wealth and erectile 
])roperties of which have been so well illustrated by my friend Pro- 
fessor Rouget, of Moiitpelier), has long ceased to fulfd its func- 
tions. Again, it must not be forgotten that? the laying open of the 
abdomen most certainly alters the true rehitions of the appendages 
of the uterus to other parts. This is j)r()Ve(i by the fact that, in 
frozen corpses,^ the ovaries occupy a more elevated position, — one 
which recalls to some extent their admitted position in the new-born 
infant. In the diagram before you, which is copied from the * Atlas' of 
M. Legcndre, you see a horizontal transverse section of the body of a 
woman, aged -:o ; its plane passes three (|uarters of an inch (2 centi- 
metres) above the pubis, and divides one of the ovaries in twain, 
whilst the other, lying superior to it, escapes. From this it appears 
tliat, in the adult female, the ovary should be situat(;d on a level 
with or (iven a little ai)ov(i the supi^ior inlet, (or brim of the pelvis) 
jutting over into the iliac fossa along with the Fallopian tube. This 
r(»sult accords in every particular with that given by palpation 
applied to the living body. I will add that if you pass a long 
needle perjxmdicularly through a corpsi^ laid on the dissecting table, at 
a spot corresponding with that where hysterical ])atients complain of 
iliac pain, you have every chance — as I have frecpumtly found — of 
transfixing the ovary. 

This position of the ovary ap|)rars, in fact, to have been im- 
jdicitly recognised by Dr. ('hereau in his excellent treatise on 
diseases of the ovary,- when he remarks that, in women, where 
the abdominal wall does not oiler too great a resistance the tume- 
faction, or even the sensibility only, of the ovary may be ascer- 
tained. The introduction of the'fhiger into the rectum would not be 
a superior mode of exploration, according to our author, except 
in cases where the abdominal parietes present an invincible 
obstacle. 

(ientlemen, after all these explanations which I have just discussed, 
I believe I have a right to draw the conclusion that it is to the 

' E. Q. Legcndre, 'Anatomic Chirurgicalc homolographique,' &c., pi. X, 
Paris, 1858. 
--Chcrcau, 'Etudes sur le3 maladies dc.rovaire,' Paris, 1841. 
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ovary y and the ovary alone, we must attribute ikat fixed iliac pain of 
hysterical patienfrS. It is true, that at certain epochs, and in severe 
cases, the pain, by a mechanism which I need not at present indi- 
cate, extends to the muscles and to the skin itself, so as to justify 
the description given by M. Briquet ; but I cannot too often repeat 
that, if limited to these external phenomena, the description would 
be incomplete and the true focus of the pain misapprehended. 

VI. 

This would be the place to investigate what is the anatomical con- 
dition of the ovary in cases where it becomes the seat of the iliac 
pain of hysterical patients. In the actual state of a'ffairs, we 
can unfortunately only give you some rather vague information, 
in reference to this subject. There occasionally exists a more 
or less marked tumefaction of the organ, such as was found in 
the case of blennorrhagic ovaritis recorded in the memoir of M. 
Schutzenberger. But this is rather an exceptional circumstance, 
and it is proper to remark that common inflammation of the ovary 
may exist with all its characters, and yet there shall supervene no 
irradiations, as described, neither spontaneously nor under the 
influence of pressure. M. Briquet has not failed to set this circum- 
stance prominently forward, and here he is perfectly right. Hence 
we must emphatically declare that every ovarian inflammation is 
not indiflcrently adapted to provoke the development of the aura 
hysterica. Ovarian tumefaction in hysterical patients is sometimes 
completely absent, at other times it is but little marked ; and it 
seems probable enough that the tumefaction of the ovary, in such 
cases, is the result of a vascular turgescence analogous to what is 
exhibited after the occurrence of certain neuralgic affections. Patho- 
logical anatomy has not hitherto supplied us with any positive data 
in relation to this question ; at present, therefore, you may designate 
the state of the ovary either by the term hyperkinesis (Swe- 
diaur), or ovarialgia (Schutzenberger), or ovaria (N^grier), — the 
name, indeed, matters little, when the fact is well established. 



' •■. 



VII. 



It being conceded that the ovary is the starting-point of the 
aura hysterica, at least in a group of cases, it will not be unin- 
teresting now to show that an important and, in some sort^ an inti- 
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mate relation exists between the ovarian pain tini the other pheno- 
mena of local hysteria. 

You can in fact discern^ gentlemen, in the patients to whom I 
call your attention a remarkable concord between the seat of the 
jiliac pain and the manner in which the concomitant symptoms are . 
localised. I will not revert to the cephalic phenomena of the aura 
which, as I stated a little ago, are manifested on the same side with 
the ovarian pain ; I will contine myself to showing that the iemi^ 
a7U€si/iesia , the paresis, and the contracture of extremities, occupy 
the left side when the ovariu is situated on the left, and v^ice 
versa, I will also i)oint out to you that when the ovarian pain 
occupies both left and right sides, the other phenomena become 
bilateraly predominating however on the side where a greater in- 
tensity of iliac pain is felt. 

On several occasions, we have noted in some of our patients an 
abrupt change of the seat of ovarian pain. The patient Ler — is 
one of these. When the ovaria, in her case, predominated in the 
left side, the cephalic symptoms of the aura, the contracture of ex- 
tremities, &c., showed, for the time, their maximum of development 
on the same side, — predominating afterwards on the right side, 
when the right ovary became again the more painful. 

It must not be forgotten that ovarialgia a])pears to be a con- 
stant phenomenon, one eminently permanent, in the form of 
hysteria which engages our attention, so that, taken in connection 
with some other indication of the same category, it may guide 
your diagnosis in diflicult cases. 

VIII. 

It remains for me now, gentlemen, to enter upon an exposition 
of facts which will probably be considered by you as the main 
feature of this study. These facts, in reality, are of a nature, if I 
err not, to set out in still greater prominence the truly predominant 
part pertaining to ovarialgia in one of the forms of hysteria. 

You have just seen how methodical compression of the ovaiy 
can determine the production of the aura, or sometimes even a 
perfect hysterical seizure. I propose now to show you that a more 
energetic compression is capable of stopping the development of the 
attack when beginning, or even of cutting it short when the evolu- 
tion of the convulsive accidents is more or less advanced. This, at 
least, is what you can very plainly discern in two of the patients 
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whom I have placed before you. In their cases^ the arrest of 
the convulsion^ when compression has been properly applied, is 
total and final. In the others^ the manipulation merely modifies 
the phenomena of the seizure in varying degrees, without however, 
producing complete cessation. And be kind enough to note care- 
fully that we have to deal in all of them, not with common vulgar 
convulsive hysteria, if I may so express myself, but with convulsive 
hysteria in what is unanimously recognised as its gravest type — I 
mean hysterO'epiUpsy. 

Let us suppose that one of these women is taken with a seizure. 
The patient suddenly falls to the ground, with a shrill cry ; loss of 
consciousness is complete. The tetanic rigidity of all her members, 
which generally inaugurates the scene, is carried to a high degree ; 
the body is forcibly bent backwards, the abdomen is prominent, 
greatly distended, and very resisting. 

The best condition for a perfect demonstration of the effects of 
ovarian compression, in such a case, is that the patient should be 
laid horizontally in dorsal decubitus, on the floor, or, if possible^ 
on a mattress.^ The physician then, kneeling on one knee, presses 
the closed hand or fist into that iUac fossa, which he had previously 
learned to regard as the habitual seat of the ovarian pain. 

At first, he must throw all his strength into the effort in order to 
yanquish the rigidity of the abdominal muscles. But, when this is 
once overcome and the hand feels the resistance offered by the rim 
of the pelvis, the scene changes and resolution of the convulsive 
phenomena commences. 

The patient soon begins to make numerous and sometimes noisy at- 
tempts to swallow { then consciousness returns almost at the same time, 
and now the woman either moans and weeps, complaining that you are 
hurting her (as in the case of Marc — ) or else she experiences relief, 
and testifies her gratitude ; " Ah ! c'est bien ! cela fait du bien ! ^* 
is always the cry of the patient Gen — , under such circumstances. 

Whichever happens, the result in short is always the same, and if 
you but continue the pressure for two, three, or four minutes, you 
are almost certain to find all the phenomena of the seizure disappear 

* It may not be amiss to remark that, if the seizure occur whilst the patient 
is reposing, the method of compression described can also be applied without 
removing her from the bed. Applied in this manner, by Professor Charcot, I 
have been a .witness to its instantaneous effect, iu the hysterical wards of La 
Salpctriere. (S.) 



272 COMrRESSlON OF THE OVAUY. 

as if by inaj^ic. You may, besides, vary the experiment and, at your 
pleasure, by removing the compression and again applying it, you 
can stop the seizure or allow it to recur as often almost as you like. 

When once we have delinitt^ly overcome the obstinate resistance 
which the abdominal parietes always offer at first, it is not necessary 
to employ all one's strength, and the application of the two first 
linirers of th(» hand to the presumed seat of the ovary is suilicient 
to j)roduce the desired eH'ect. However, the operation, if it require 
to be proloni^ed for some muiutes, is ah^ays rather fatiguing to the 
physician. I have contemphited modifying the modus operandi. 

J^'rliaps, you might make use of a bag filled with shot, such as 
M. Lannt-longue has employed for a diflerent purpose, or the appli- 
cation of an appropriate bandage might be tried, — this is a question 
to be considered. At pres(;nt, the assistants in the wards who have 
been instructed in the method of niani[)uIation described, apply it day 
by day in the case of those patients to whom it is really beneficial. 

IV. 

It is singular enough, gentleuK^n, Ihat a method the practice of 
which is so simple and which, undoubtedly, is capable of rendering 
real service, should have fallen, as it has fallen in our days, into 
compl(;te disuse. As L have already intimated, the invention of this 
process is far from being my own ; it may possibly be traced to a 
very ancient pc^riod ; it is certain that it dates from a time anterior 
to the sixteenth century. The following is what I have learned 
in reference to it, from some rescarcliea made rather hurriedly 
amongst the dustiest, and therefore the least frequcnled, volumes 
of mv librarv. 

Willis, in the 17th century, in his treatise on convulsive disease^ 
expressed himself as follows : ' It is certain,' he says, * that the con- 
vulsive spasm which comes from the belly is arrested and can be pre- 
vented from ascending to the neck and head by a compression of the 
abdomen, determined by arms being clasped round the body, or by 
means of bandages drawn very tight.' He states also that he succeeded 
himself in stop])ing a fit, by pressing energetically with both hands 
joined together upon the lower part of the belly. But Mercado * 
(in 1513) had long previously advised the use oi frictioM 011 the 

* Willis, * l)c Morbis Convulsivis,' t. ii, p. 34. 

- 1). L. Mercatus, * Opera, tit. iii, Dc virginum ct viduarum afiectionibua/ 
p. 546, Trancof, 1620. 
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abiiimen, with the object of reducing the womb, which he supposed to 
be displaced, according to the old doctrine.' One of his conntrymea, 
Monarti's, it seems, went about it in a more determined manner, for 
he placed a large stone on the patient's belly, during the seizure 

It does not appear, however, that this custom prevailed widely ; 
for I do not find it mentioned in Laz. Riviere, nor io F. Hoffmann. 
Boerhave alone, at the beginning of the iSth ceatury, insists anew 
upon compression of the abdomen during the hysterical seizure ; 
it should be applied, according to him, by means of a cushion placed 
under sheets drawn tight, and extending from the false ribs to the 
crests of tlie ilia. In this manner, he says, you give almost certaiu 
relief to the patient, provided the sensation of the globus hystericus 
has not yet ascended beyond the diaphragm.' 

In modem times, Ilecamier, reviewing this method, which, as you 
see, was already ancient, placed on the belly of the patient a cushion 
upon which an assistant took his seat. His example has been but 
little followed, so far as I am aware, except by Negrier, the Director 
of the School of Medicine of Angers, whose ' Collection of facts 
relating to the history of the ovaries and of the hysterica! afTectious 
of females,' published in i8j8, does not, however, appear to have 
attracted much att«ution. The process adopted by Negrier is a 
more methodical one than those employed by his predecessors; in 
the application of compression, it is the ovary he aims at, ' a strong 
and broad pressure exerted by means of the hand upon the ovarian 
region is sufficient in many cases,' remarks Negrier, 'to ward off 
and completely suppress the convulsive seizure.' 

But, let us put aside for awhile the methods of regular medical 
practice, and see what have been the processes by means of which, 
in certain celebrated hysterical epidemics, the assistants gave 
relief to the " convulsionnaires." Among the modc^ of succour 
adopted, we find mention made of one very curious custom well worth 
examining, the original notion of which must, in all probability, have 
been owing to the suggestion of some " couvulsionnaire " ; I allude to 
compresdon of Ike aljilomen. There arc, in fact, hysterical patients, 
who, on experiencing the premonitory pains of the aura, instinctively 
seek relief in compression of the ovarian region. Such is the case, 
for instance, as regards one of our patients, named Gen — , whose 

' Ntgricr, " Reccnil do fsits pour servir ii I'hiatoire dcs ovftires fit des 
affections hjstfriqaes de k femmc," Augen, iSjS, pp. 158, \6q. 
' Van Swieten, 'Comm.,' t. iii, p. 417. 

18 
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symptoms have been already discussed. This woman has long been 
accustomed to arrest the development of a seizure by compressing 
the left ovary ; she generally succeeds when the invasion of the attack 
does not take place with great rapidity. If she fail in her effort^ 
she calls on the attendants to help her in the operation. 

Let us examine a little more closely these incidents of convulsive 
epidemics^ as we find them narrated in history : they supply material 
for a retrospective study which is not devoid of interest. 

The learned Hecker, writing of those who were affected with St. 
John's Dance^i remarks that they frequently complained of great 
epigastric pain^ and requested to have their abdomen compressed 
by bandages. 

Butj in reference to this subject^ we find the most interesting 
documents in connection with the epidemic of St. Medard^ as it is 
called. You are aware how this took place when the religious 
exaltation of the Jansenists^ ])ersecuted on account of the Bull Uni- 
genitus^ was at its climax. The epidemic^ which began at the tomb 
of Deacon Pftris, who died in 1727, presented two distinct periods. 

The first was chiefly remarkable, at least from our point of view, 
on account of the cure of a certain number of sick persons, amongst 
whom were several suffering from well-attested permanent hysterical 
contracture.^ In the second period, predominated convulsions of a 
more or less singular character, but which, in short, differ in nothing 
essential from those which characterise hysteria when it assumes an 
epidemic form. Now, it was at this period that the ])ractice of giving 
the secours (as it was called) made its appearance in the epidemic 
of St. M<5dard. 

Of what did this succour consist ? In most cases methods were 
employed to cause firm compression of the abdomen, or else vio- 
knt blows were given it with some instrument. Thus there were : 
1°, the succour administered by means of a heavy andiron, with which 
the abdomen was repeatedly struck; a°, the succour given by means 
of a wooden beetle or large pestle, which differs little from the 
former ; 3^, in this case, a man clasped his two fists together and 
thrust them, with all his might, against the abdomen of the ''con- 

' Becker, " Danse de St. JeaD," Aix-la-Chapelle, 1374, "Epiddmie de St. 
Witt," ^ Straibourg, 1437. 

' Carr6 de Montgeron, loe. cit, 

3 Bourneville and Voulet, "Dc la contracture bysterique permanente," pp 
7-17, Paris, 1872. 
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vnUionnaire, and, the better to succeed, he called other men to assist 
him ; 4°, three, four, or even five persons got upon the body of 
the sufferer — a " convulsioauaire," called by her co-religionista. 
Sister Margot, had a particular predilection for this species of suc- 
cour ; 5°, finally, there is a case where long bands were disitoaed 
so that thej" might be drawn tight to left and right, and thus com- 
press the abdomen. These modes of 'succour, whichever kind was 
adopted, were always, it appears, followed by great relief. 

Hecquet, a physician of the period, "declined to see in these con- 
vulsions, which others attributed to divine influence, anything but 
a natural phenomenon, — and so far he was perfectly right. Hut I 
cannot share his opinion when, in his work entitled, ' Du Naturalisme 
des Convulsions,' he maintains that the modes of succour were noth- 
ing else than practices suggested by lubricity. For my own part, I do 
not well see what lubricity could have to do with blows of pestles and 
andirons adnunistered with extreme violence, although I am far from 
forgetting what a depraved taste may give birth to, iu this affection. 
I believe it is very much simpler and very much more legitimate to 
admit that the succour — apart from the amplifications suggested by 
a love of notoriety — corresponded to an empirical practice, tlie result 
of which was to give great relief in cases of hysterical seizure. 

X. 

You have assuredly remarked, gentlemen, the analogies wliich exist 
between this arrest of hysterical or hy stern -epileptieal convulsions, 
determined by abdominal compression, and the arrest of convulsions 
which is sometimes effected by a ligature of the limb from which 
the phenomena of the aura, in such cases, take their rise. This, 
perhaps^ is the place" to remind you that a sudden flexure of the 
foot causes, as M. Brown-Se[|uard has shown, the immediate cessa- 
tion of the convulsive tremulation of spinal epilepxy, observable in 
certain cases of myelitis. You are not unaware, that, iu experimental 
pathology, these clinical facts find, to some extent, their explanation. 
1 cannot enter into details at present, let it suffice to remind you that 
numerous experiments on animals bear testimony to the fact that sus- 
pension of reSex excitability of the spinal cord may be caused by irri- 
tation of the peripheral nerves. Thus, the experiment of llerzen shows 
as that, in the case of a decapitated frog (whicii was consequently 
placed in an excellent condition to augment to the utmost the rsflex 
excitability of the spinal cord), if the lower portion of the cord be 
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irritated it will be impossible^ so long as this excitation subsists, to 
call into action the excitability of the superior extremities. And^ 
on the other hand^ if you tie a ligature tightly round the upper 
extremities of a frog^ similarly decapitated^ so long as this ligature 
remains^ the excitation of the inferior extremities will not be followed 
by reflex movements. This^ at least, is what is demonstrated bj 
Lewisson's experiment. 

However, although these facts are more easily analysed they are 
not, in the actual state of science, more easily explained than the 
corresponding phenomena observable in man. 

XI. 

Time presses, and I cannot dwell any longer upon this subject.. 
I should, however, have liked to show you the importance, from a 
practical point of view, of suppressing severe fits of hysteria, or, at 
least, of moderating their intensity. But this aspect of the question 
may be more appropriately illustrated when I shall have described^ 
in another conference, the consequences which follow reiterated fits, — 
otherwise, termed the hystero-epilepiical acme.^ I will confine myself, 
at present, to formulating as follows, one of the conclusions deducible 
from the present study : 

Energetic comp revision of the painful ovary has no direct influence 
over most of the permanent symptoms of hysteria, such as contrac- 
ture, paralysis y hemianasihesiay Sfc, ; but it has a frequently ^ 
decisive effect upon the convulsive attack, the intensity of which it 
can diminish, and even the cessation of which it may sometimes 
determine, 

XII. 

I have, in conclusion, gentlemen, to introduce to your observation 
the patients whom I have had chiefly in view in the preceding 
description, and to point out the most salient peculiarities which 
they present. 

Case I. — Marc — , a^t. 33, sufl*ering from hystero-epilepsy since- 
the age of sixteen. It is not certain to what cause the origin of the 

1 In French, Slat- de-mat hysUto-ipileptique. French pathologists employ 
the term etat {status, ^Kfitj) to designate that period of a disease when the 
symptoms, having attained their utmost intensity, may remain for some time 
stationary, as it were. (S.) 
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disorder shonld be attributeil. However that may be, she presents 
the following phenomena of local hysteria : hemianaslhexia, ovaria, 
and paresU, on the left side. She is likewise subject to frequent 
Toniiting, and lias had achromatopsia of the left eye. 

The attacks are preceded by a characteristic aura ; the premoni- 
tory phenomena start from the left ovary, and the cephalic symptome 
are very marked. With respect to ihe seizures, they are com- 
posed of three periods : a, tetaiiiform, epileptiform convulsions, 
foaming at the month ; — I, (period of contortions) great movements 
ofthe body and lower extremities; during this stage, the patient gives 
utterance to strange words, and seems- a prey to moody delirium ; — 
e, tears and laughter announcing the end of the attack. In her esse, 
B prompt and absolute cessation of all the phenomena is determined 
by compression of the left ovary. 

Case II. — Cot — , let, 21, hysteria began at the age of fifteen. 
The ill-treatment she had suffered from her father, who was addicted 
to alcoholic excesses, and her subsequent career as a prostitute, have 
'doubtless exerted a certain etiological influence. The local hysteria 
is still more marked in this case, than in the former one, "We have 
to note on the right side hemianctithesla, ovarian pain, aadpermaneiti 
conlraHure with tremiilation of the lower extremity. 

The attack is heralded by a distinct aura, proceeding from the right 
ovary, and terminating in very evident cephalic symptoms. The 
convulsions, which are chiefly tonic, are complicated by epilepti- 
form phenomena ; C — bites her tongue, foams at the mouth, &c. 
The ]>eriod of contortions follows, and is very intense. Tiie attack 
frequently terminates by contortions of the |ielvis, with laryngeal 
constriction, tears, and an abundant flow of urine. In her case^ 
compression of the ovary modifies the intensity of the fit, without, 
however, arresting it. In the first months of the year, this patient 
was stricken with the ii/slero-epih-ptical ncme, to which we will 
return in another lecture.' 

Ca3E III- — Legr — Genevieve was born at Loudun. The coin- 
cidence is curious — for that, you know, was the scene of the sad 
drama of which llrbain Grandier was the victim. Genevieve is 38 
years of age; her hysteria dates from the period of puberty. Among 
the permanent symptoms of local hysteria, we observe well-marked 

' Tliis case it) detailed in full in the treatise bj Bourceville and Voulet, 'De 
la contracture permaaentc' Obs. viii, p. 41. 
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left Aemianeratifna, Up. ovarian pain, with easily discerned lumefiiC- 
tion. Her mind, tinaUy, is in a strange state. 

The aura is very distinct, and the cnrdiac palpitations and cephalic 
jihenomena constitute the predominant symptoms. Each aeiziue 
is divisible into three stages: 1°, epileptiform convulsions, foaming, 
and stertor; 2°, then contortions of the limbs and entire body; 3°, 
the |>eriod of delirium, during which, at the close of complete attacks, 
she relates all the incidents of her life. 

Sometimes the patient, in this latter phase, has hallucinations; ahe 
aces ravens and serpents ; moreover, she commences a kind of 
dance, and then she exbihits, ns it were, in an embryonic state and 
sporadic form, a specimen of those dances of the middle-ages, de- 
scribed under the name of mllalwy fpidemics (or the dancing mania) . 
In connection with this, I would have you note that certain cases of 
hysteria — forming, in some sort, varieties within the species — present 
in a rudimentary state the different convulsive forms which are ex- 
hibited in a highly developed state in the time of e|)idemic3. Thb, 
indeed, is a point wliich Vaientiner has thoroughly discussed ia> 
his interesting work on hysteria.' 

In Genevieve's case, compression of the ovary determines what 
we might call a sudden arrest of the attack. She has a clear con- 
ception of its influence, for she herself tries to compress the region 
which gives birth to the aura, and when she cannot succeed, she, as 
we have already mentioned, calls for help from the attendants. 

Cask IV, — Ler — , ict. 48, is a patient well known to all the 
physicians who, during the last twenty years, have freqnented this, 
hospital, in the discharge of varions duties. In other words, hers is 
a can ceiflire in the annals of by stero- epilepsy. You will find tba 
early portion of her history narrated in the thesis of M, Dunant (of 
Geneva). Ler — ceased to menstruate four years ago, notwithstand- 
ing wliich, the nervous accidents persist. We called on you just 
now to observe the presence of a rudimentary form of Tarantitm 
in Genevieve's case ; Ler — is a Detnoniae, one " possessed by a- 
devil," — or, again, she presents the image, not much fainter than 
the reality, of one of those women who were called " Jerkera" in 
the Methodist Camp Meetings, and who assumed the most horrify- 
ing attitudes, in their paroxysms. (Sec Figa. 19, zo and 21.) 
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Hie probable canse of these nervous accidoita in the case of Les — 
deserves mention. She had, as she sajs, a series of bights : i°> at 
the age of eleven^ she was teniSed bjr a mad dog ; 2", at the age of 
toxteen, she was strnck ■ with honor at sight of the corpse of a 
mordered woman; 3°^ at the same age, she was agtun terrified bjr 
robbers who, as she was passing through a wood, rushed out to 
despoil }ier of the mone^ she carried. 




Fig. 1 9. — Attitude of Ler— dnnng the attack ; period of contortion, (he- 
shnile of a sketch from nature.) ' 

The components of local hysteria, in her case, are fonned by 
iemanaaiitiui, ovaria, psretU, and momentary eontraeturei of 
the appei and lower extremitiea on the right side. Sometnnei the 
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phenomena invade the left side^ and then^ in accordance with our 
descriptionj we find doable ovaria, with double anaesthesia^ &c. 




Fig. 20. — ^Attitude of Ler — during the attack ; period of contortion. (Fac- 
simile of a sketch from nature.) 

The attacks^ which are heralded by a well-marked ovarian aura, 
are characterised in the first stage^ by epileptiform and tetaniform 
convulsions; after this con;e great gesticulations of a voluntary 
character^ in which the patient^ assuming the most frightful postures, 
reminds one of the attitudes which history assigns to the demoniacs ; 
(period of contortions, Figs. 19, ao and ai). 

At this stage of the attack, she is a prey to delirium, and raves 
evidently of the events which seem to have determined her first 
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■™. uue hurls furious invectives against imaginary individnnls, 
crying out, " villaina I robbers! brigands! fire! fire! 0, thedoga! 




Fig. 31. — Hystero-cpilcptic attack; period of contotlions. (Drawn bj M. 
Bicber from a skelcli made b; M. Charcot.) 

I'm bitten 1 " — Keminiacences, doubtless, of the emotions experienced 
in her youth. 

When the convulsive portion of the attack is ended, there super- 
vene, as a general rule: i*^, hallucination of vision; the patient 
beholds horrible animals, skeletous, and spectres ; 2°, paralysis of 
the bladder ; 3°, paralysis of the pliarynx ; 4°, and lastly, a more or 
less marked permanent contracture of the tongue. 

Theselatter phenomena occasionally render it necessary to have re- 
course, for several days, to the use of the catheter, and to the 
employment of the stomacli pump for alimentary purposes. 

Compression of the ovary, in this case of Ler — , is almost void of 
effect upon the convulsions.' 

■ Wc published the detailed account of this patient's oasa in the 'Progris 
MMcal,' (Nos. 18-33, 1875). 
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Casb Y. — You are already acquainted with this patient, named 
Etch — ; it is she who furnished us with materials for our lecture 
on kysterical ischuria^ We note, also, in this case, the presence 
of AemianaslAesia, achromatopsia^ contracture, and ovaria on the 
left side. The attacks are principally tetaniform and tonic. We 
have not, hitherto, had the opportunity of testing, in her case, the 
influence of ovarian compression upon the convulsions. 

^ Vide ante, Lecture ix. 
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SuMMAKY. — Forms of hytterwal contracture. Description of the 
hentiplegic form ; analogies and differences beiweeu hysterical 
contracture and that resultingfrom a circumscribed lesion of the 
brain . Example of the paraplegicform of hysterical cotttracture. 
Prognosis. — Sudden recovery in some cases. Scientific e^rpla- 
nation of certain reputedly miraculous events. Incurability of 
contracture in a certain nnmier of hysterical patien/s. Examples. 
Anatomical lesions. Sclerosis of fie lateral columns. Varieties 
of contracture. Hysterical club-foot. 

Gentlemen, — In his standard treatise on hysteria, M. Briquet, 
thougli he does not give to the history of permanent contracture, 
which may affect one or several members in hysterica! cases, all the 
consideration that in my judgment it deserves, yet traces with a sure 
hand the most salient features of this symptom. This, he writes, is 
a rare complication. He had, in fact, only met with it six times at 
the period when he published his work. In one case, the contrac- 
ture occupied one limb only ; in two others, it appeared under a 
liemiplegie form ; and in the last three cases, it assumed the para- 
plegic form. It is perfectly true that hysterical contracture can 
present these several aspects. You will, besides, verify the fact for 
yourselves, as I am fortunate euough to be able to place under 
your observation two patients, one of whom presents the hemiplegic 
form and the other the paraplegic form of hysterical contracture. 
We are thus enabled to make you touch with the finger, as it were, 
the most interesting peculiarities connected with this singular mani- 
festation of hysteria. 
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Etch — , now aged 40 years, has been affected for twenty montha 
with left hemiplegia. You perceive the tuperior extremity of this 
side is in semi-flexion (fig. 32); it is the seat of considerable rigidity, 
a fact attested by the difficulty experienced in trying to increase the 
flexion, and the impossibility of obtaining complete extension.' 




Fig. 11. —Cuntractare of left upper extremity. 
The left lower extremity is in extension; its several parts are, 
80 to speak, ia a forced posture. Thus the thigh is strongly 
extended on the pelvis, the leg upon the thigh. The foot pre- 
sents a most marked example of talipes equino-varns. In addition 

■ At ihe preaeat moment (Jolj, 1S73) the contractare oC the left extremi- 
tiea is observable, with all the charBetetiBtics deicribed in the lecture, which 
wu delivered io June, 1870. [Etch — has since recovered, see ii^-a, pp. 390-1 • 
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to ^B, the addactor muacles of the thigh are, also, spasmodically 
contractured. In short, all the joints are alike rigid, and the whole 
limb forms as it were an inflexible bar, for, by grasping the foot, you 
can raise, in one piece, the inferior portion of the patient's body. 
I lay particular stress upon this attitude of the lower extremity, 
because it is very rare in hemiplegia arising from circumscribed 
cerebral lesion [en/oj/er), and is, on the contrary, as it were the rule 
in hysterical contracture. In the latter case, permanent flexion of 
the thigh and leg is, lo judge from my own experience, a really 
exceptional fact. 

We have here a permanent contracture in the rigorous sense of the 
word ; I have assured myself that it is nowise modified during the pro- 
foundest sleep ; in the diiytime, there arc no alternations of increase 
or remission. The slumber alone, which chloroform procures, causes 
it to disappear if the intoxication produced be considerable. 

jVlthongli the hemiplegic contracture by which our patient is 
affected is, I repeat, of nearly two years standing, you perceive that 
the nutrition of the muscles has not sensibly sulTered, I should 
also add that tlie electrical contractility Las remained nearly normal. 
I would point out to you, in jiassiug, that, by forcibly setting back 
the pointof the foot,you determine in the contractured lower extremity 
a trepidation wldch sometimes persists long, even wlien the foot is 
let go, and allowed to resume its former attitude. You are aware that 
this same trepidation is very commonly met with in paralysis with 
contracture, arising from an organic spinal lesion, as, for instance, 
when the lateral colnmns are afl'ected with sclerosis ; but I have 
likewise seen it , in a number of cases, in which hysterical contracture 
ended suddenly in the patient's recovery. Hence, you will observe 
that this phenomenon is not one of absolute worth, so far as an 
anatomical dingnosis is concerned.^ 

' Tn 1868, in Lbe course of my iectuccs at La Salpttritre, I cnlieJ attention.. 
to the pcciUiai irembling wliicli, iu cettain patieuts affected bj paralysis, or 
even by paresis, ul' tbe lower extremities, was produced in llie foot wlien 
it was caURht by the point and suddenly turned bnot (r. A. Dubois,. 
"Elude sur quclques points do I'alasie locomotricc progressiTc," 'Tb«scde 
Paris," j868). 

The trepiiiatiuii, tbus provoked, generallj stops as soon as the foot is no 
ongcr kept iii dmsal flexion ; sometimes, however, it persists for a little time 
after. Limiied lu the foot in many cases, it eiteuds often to the eutiro 
limb, and somct iines even to the lower extremity of the opposite side. In 
cases where tli<- trembling in question eau bo provoked by the method de- 
acribedjit frequeuil; also shows itself, either spotitaoeoaslj l,at least apparently 
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Leaving out of the question the difference we have mentioned re- 
specting the attitude of the lower extremity, all the other peculiarities 
we have described mighty strictly speaking, &PP^y ^ ^ ^^^ o' organic 
hemiplegia, resulting from a deep seated lesion of the encephalon, 
as hemorrhage or ramollissement, for instance. 

Another feature of resemblance is the following : hemiplegia 
showed itself suddenly in Etch — during a seizure. After this 
attack, the patient remained for several days without consciousness. 

so) or under tho influence of the movements made by the patient to raise 
himself in bed, to rise from it and stand, or again whilst walking. 

Trepidation of the foot, whether provoked or spontaneous, shows itself in 
various circumstances when the lateral fascicles of the spinal cord have become, 
throughout a certain extent, the scat of a slow connective proliferation. These 
conditions are, it is plain, the same as those in which, at a later period than the 
trembling, the production of permanent contracture takes place. Thus spon- 
taneous or provoked tromulation, whether limited to the foot or generalised, is 
observed in symmetrical sclerosis of the lateral columns, in disseminated 
sclerosis, whenever the spinal foci occupy the lateral columns to the extent of 
some inches in length. They are seen when sclerosis descendens has been 
established consecutively on compression of the cord, caused by a tumour ; in 
acute or subacute transversal myelitis ; or, again, in lateral sclerosis, consecutive 
on certain cerebral lesions such as, for instance, circumscribed ramoUissement, 
or haemorrhage of the opto-striatc bodies, involving the capsula interna. The 
tremulation in question is, therefore, not the appanage of any one disease in 
particular, it is connected with aUcctions of very different origin, but in which 
lateral sclerosis is a common feature. However, its presence in cases of 
hysterical contracture, terminating abruptly in recovery, shows that it cannot 
always be attributed to a perceptible material lesion of the lateral columns 
(Dubois, loc, cit., Charcot ct Jeffrey, * Archives de Physiologic,' 1869, pp. 632 
et seq. ; Charcot, ' Lcgons sur Ics Maladies du Systcmo Nerveux,' ire Edition, 
pp. 218, 307, 319). 

Quite recently Herr Westphal and Herr Erb have each devoted to the study 
of this symptom a treatise, accompanied with ingenious physiological views. 
According to these authors, provoked trepidation of the foot (which is desig- 
nated by Uerr Westphal under tho name Eiiszphiinomenon) would be a reflex 
phenomenon, having its starting point in the tendons (W. Erb, ** Sehncnreflexe 
bei Gesiindcn und bei Kiickenmarkskrankcn," *Archiv fur Psychiatric,' iv 
Bund, 3 heft, p. 792, 1875; C. Westphal, "Ueber cinige Bewegungs- 
Erscheimungen an geliilimten Gliedcm," Idem, p. 883; W. Erb, "U«ber 
cinen wenigbekannten Spinalen Syraptomencomplex," in 'Berliner Klin. 
Wochenschrift,' 1875, No. 26). 

In some cases of paralysis of tlic upper extremities, when, for example, we 
have hemiplegia consecutive on lesion of the internal capsule, and when perman- 
ent contracture is not too marked, wc can succeed, by suddenly extending the 
fingers, in producing a spasmodic trembling of the hand, similar in every 
respect io provoked trepidation of the foot. (J. M. C.) 
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Having indicated the analogies, I must point out the differences. 
They are numerous and empbitic, and in point of tact, nothing is 
more simple than to assign hysterical contracture to Us proper cause, 
by ta)dng note of characters which arc almost always present. 

1°. Kemark, in the first place, gentlemen, the absence of facial 
paralysis and of deviation of the tongue, when that oi^an is pro- 
truded. You know that these phenomena always, on the contrary, 
exist to some extent in hemiplegia resulting from circumscribed 
cerebral lesion,' 

3*^. Observe also the existence of an analgesia and of an 
anicsthesia, which may be termed absolute, extending over the 
entire paralysed half of the body, and consequently occupying the 
face, trunk, &c. This alteration of sensibility involves not only the 
skin, but also the muscles, and perhaps the bones ; it stops exactly 
at the median line. 

This kind of generalised anresthesia, occupying a complete half of 
the body, — head, trunk, and members — this quasi -geometrical limita- 
tion of the antesthetic portion by a vertical plane dividing the body 
into two equal parts, are, as it were, the peculiar property of hysteria.' 
However it happens, this symptom is very rarely obseryed in hemi- 
plegia of cerebral origin, and in case of spinal hemiplegia, that is, of 
hemiplegia resulting from a unilateral lesion of the spinal cord, the 
ana-tithesia, as M. Brown-Scquard has shown, would occupy the side 
opposed to that affected by motor paralysis. 

3°. We have many other distinctive characters to point out. 
The patient is intelligent, and we liave no reason to suspect her 
sincerity. She can, therefore, give ns authentic information with 
respect to the mode of evolution of her affection. The following ia 
a succinct account of her history. 

There were not, it appears, auy hysterical antecedents in her case. 
The disease set in, when she was 34 years of ago, after a violent 
moral shock, with a seizure accompanied by loss of consciousness. 
This attack, according to all probability, assumed the epileptic form 
of hysteria. Etch — , in fact, fell during the fit into the fire, and she 
bears on her face the traces of the burn which she then received. 

' According to llcrr Ilftssc (' Haiidbuch der Patli., &c.,' 3 Aoflag-, Erlangeij, 
1S69I llerr Allliaos was the first to point out tlieabscnceof facial pualjais, and 
of lingual aud bnccal deviation in Lyiterical hemiplegia. Thia is not tlie caae ; the 
chnmcter Ja question had been, previoualj, prominentl; sot forth in R. B. TodtTs 
" Lectures on the Nervous System." 

'•' V. anle, Lectorc X on " IlEmiiiaieslhesia." 
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Eenewed attacks^ at times plainly hysterical^ at times exhibiting some 
of the aspects of epilepsy, supervened, repeatedly, daring the follow- 
ingyears ; but, at the age of 40, appeared the permanent symptoms 
of hysteria which we have at present to study. We should^ there- 
fore, mention in what concurrence of circumstances they were de- 
veloped, for we shall find there some characteristic features. 

a. Menstruation which, until then, had been regular, became 
disordered; the patient, from time to time, had vomitings of 
blood ;^ there was considerable tympanitis, with acute pain on 
pressure in the left ovarian region. This pain was of a special 
character, being accompanied by peculiar sensations which radiated 
towards the epigastrium, and which were noticed by the patient as 
heralding most of her seizures. These symptoms, including the 
tympanitis, and retention of urine, are still in existence. 

h. Almost simultaneously with the occurrence of these phenomenon. 
Etch — became subject to persistent retention of urine, which neces- 
sitates the constant employment of the catheter. 

c. Matters were still in this state, when, in October, 1868, there 
supervened a very severe attack, accompanied by convulsions and 
followed by an apoj)lcctiform condition with stertorous breathing ; 
then hemiplegia suddenly made its appearance. 

Now, gentlemen, this considerable tympanitis , these pains in the 
ovar'uin region,i\\\^ retention of urine y constitute a group of symptoms, 
the importance of which is nearly decisive in diagnosis. Nothing 
similar is to be seen in the premonitory symptoms of hemiplegia 
arising from cerebral lesions, whilst it is very common, on the contrary, 
to find these symptoms preceding the appearance of the permanent 
phenomena of hysteria, whether hemiplegia or paraplegia. This is 
a point which M. Briquet has not failed to bring out; it is likewise 
properly noticed, so far at least as hysterical paraplegia is concerned, 
by ])r. Laycock, in the following terms : " In hysteria, more or less 
severe paralysis of the lower extremities is always accompanied,'' 
he might have added, "and preceded,'^ " by a corresponding 
degree of perturbation in the functions of the pelvic viscera ; this 
perturbation is manifested by constipation, tympanitis, vesical 
paralysis, increase or diminution of the urinary secretion, ovarian 
or uterine irritation, &c."^ 

^ This is a frequent accident in hysterical patients, when there is a notable 
derangement of the catamenia. 

'Treatise on the Nervous Diseases of Women,' London, 184O1 p. 240. 
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d. When Etch — was admitted a year ago, (June, 1869), to La 
SalpSlrifere, the hemiplegia had been seven or eight months in exis- 
tence. Independently of the characteristic peculiarities, already men- 
tioned, the state of the paralysed members covdd be, itself, quoted 
in favour of the hysterical origin of the paralysis. Thus, whilst 
the upper extremity was in a state of complete and absolute flaccidity, 
the lower extremity presented very marked rigidity of the knee. 
This would be a considerable anomaly in a case of hemiplegia, cou- 
aecutive on cerebral lesion, for, iu such a case, the slowly ensuiog 
rigidity prefers to manifest itself in the upper extremity, 

c. The contracture which at present occupies the upper extremity, 
only dates from a few months back, and it was developed suddenly, 
and without transition, aft«r a seizure. It ia not in this way, as you 
know, that we find the tardy contracture supervening, which results 
from hffimorrbage or ra moll isse men t of the brain. In the latter case, 
contracture always sets in slowly and in a progressive manner. 

Thus, gentlemen, by taking note of all the circumstances which 
have just been enumerated, nothing is more easy than to ascertain 
the real cause of the disease, in the case of our patient Etch — . 
In the following observation, which relates to a case of hysterical 
paraplegia,! the same facilities for making a differential diagnosis 
may be found, 

II. 

Alb — , aged 21 years, a foundling, has been affected for about 
two years with permanent contracture of the inferior extremities, 
which are, as yon may observe, iu extension and quite rigid. 
As in the case of Etch — , muscular contractility is not dimi- 
nished. The members are emaciated, but this emaciation affects 
them generally, and is due to the fact that the patient is subject to 
almost uncontrollable vomitiugs, which hinder her from taking suffi- 
cient nutriment. We have likewise to note an almost complete 
analgesia of the paralysed members. 

Now, the following are the thoroughly decisive symptoms which 
allow us to establish the diagnosis. 

a. Alb — has been subject to hysterical fits since she was sixteen 
years of age ; i, she has been for four years affected with retention 

> This case wu already referred to in Lecture XI. L detailed account of 
the ^jmptoms ma; be found in the memoir, 'Comte-rendn des observ&tioos 
TGcaeillieB ii la Salpetricre, conccmaitt I'epilepsie et rhjsLeco-^pilepsie.' (B.) 
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of urine, which generally requires the employment of the catheter ; e, 
she presents enormous tympanitic distension of the abdomen ; d, the 
ovarian regions are painful on pressure, and if the exploration be 
pressed, an hysterical seizure is soon provoked; e, contracture of the 
inferior extremities supervened suddenly, without transition, — and 
this is a symptom which we have already had occasion to emphasise 
in the preceding case. Now, such symptoms are not to be met with 
during the progress of sclerosis of the lateral columns. 

III. 

Thus, gentlemen, nothing, I repeat, is simpler than the clinical 
interpretation of these two cases, so far as the diagnosis is con- 
cerned. But here is a point where^ in these and in analc^us cases, 
serious difficulties may arise. 

What will become of these patients? In their case, paralysis 
with contracture has persisted, without amendment for four years. 
Will this contracture some day be resolved, or will it, on the con- 
trary, persist indefinitely, and so become an incurable infirmity? 
These are questions which we must ask, without, however, pledging 
ourselves to give categorical answers. 

A. It is possible that, in spite, of its long duration, this contrac- 
ture may, without leaving any trace of its existence, disappear — 
perhaps to-morrow, or in a few days, or a year hence. We can 
fortell nothing concerning it. In any case y if recovery takes place , it 
may be sudden} From one day to the next, resumption of the 

^ Dr. Laycock remarks that a woman may have been bed-ridden for several 
months, and quite unable to use her lower extremities, the physician may have 
given up all hope of being of Mny assistance to her, when suddenly, under the 
influence of some potent moral cause she will be seen to rise from her bed 
" no longer the victim of nerves, but the vanquisher," as Thomas Carlyle says, 
and walk about as well as if she had never been stricken with paraplegia. 
This is one of the terminations of hysterical paraplegia which the physician 
should never lose sight of, and which well shows what risk he runs in pro- 
nouncing a case of this kind to be incurable. T. Laycock, ' A Treatise on the 
Nervous Diseases of Women,' London, 1840, p. 289 (Note to flrst French 
Edition). 

This anticipation was fulfilled during the present year, as regards the first 
mentioned of the two patients to whom allusion was made in this passage, 
italicised in the flrst edition. The state of Etch — on the aist of May, 
may be thus summed up: retention of urine, with periodic isohiina, during 
nine years; contracture of the right lower extremity; contracture of the 
members on the left side, of six years' standing; contracture of the jaws, 
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normal atate may occur ; and if it should happen, that at this period, 
the hysterical diathesis is exhausted, the patients may once more 
take their place in evcry-day life. 

In connection irith this, gentlemen, I cannot reaiat pausing a 
moment in presence of these rapid and often unhoped-for recoveries 
from a disease which, during such a length of time, bad made itself 
remarkable on account of its tenacity and its resistance to all thera- 
peutic agents. A sudden strong emotion, a concurrence of events 
taking powerful hold of the imagination, the reappearance of long- 
suppressed eatamenia, &c. — occurrences such as these are fretinently 
the occasions of those prompt recoveries. 

I have seen in this hospital, three cases of the kind which I 
request your permission to briefly summansc. 

1°. !n the first case, there was contracture of a lower extremity 
(fig. 23), of at least four years' standing. On account of the mis- 
conduct of this patient, 1 was obliged to give her a stern admonition 
and declare that I should turn her out of the hospital. Next 
day, the contracture had entirely disa])pearcd. This fact is the 
more important, because convulsive hysteria existed only as a bye- 
gone fact in her memory. For two or three years past, the con- 
tracture had been the only manifestation of the great neurosis. 

2'^. The second case, likewise, concerns a woman affected by 

necessitating the use of the stomach -pump, of OQC year's standing ; aphonia, 
Isstiag during ten months. On tlie zand Ma]', at a quBrtcr piist seven 
o'clrick in the ovcning, she was seized with > lit, marked chicflj bj great 
oppression; contracture of the ncck-musclcs, on tbe left, which twisted the clib 
bciiind the left shoulder. The patient does not lose cotitcioiisness. she believes 
she is goinc; to die ; she sltrieks, — the contracture of the jaws vanishes. 
She tosses Rbont, the attendants endeavour to restrain lier; with her ri)!hl 
arm, which has become free, she repels those who hold her. She wants t*i go 
to the window tor air; and, being opposed, her pasuon increaFCs. aud under 
this tnSucnce it was observed that contracture of Ihe right leg disappeared, and 
that this was Followed bj disappearance of that of the left leg, and next bj 
that of the left arm, in succession. Eteb— is allowed to rise; she wulks 
about ; la eigkteen iouri recoeerf vai eomptele, or nearly so. Dating from 
the next da;, the urinar; accretion became normal again (PI. a). The ambljfo- 
pin sud anesthesia did not complelel; disappear until a few dajs bad elapsed, 
and the patient has onlj relaiued some cracking sound in her joiuts, principally . 
in those of tbe left leg, as vestiges of her pennacent contracture. In conclu- 
sion, the ouiy traces of former accidents to-day, are some slight cracking Bounds 
in tbcjoints of the limbs previously affected by contnotura (B.) (Mots to the 
Second French Edition.) 
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permaucnt contracture of one member only. The hysterical crii 
pro]ier, had long disap[)eared. This woman was charged with t 




Fio. 33.— Hjsterical contracture of tbe right lower extremity. 

the contracture which had lasted for two years, vanished suddenly on ■ 
account of the moral shock caused by this accusation. 

3°. In the third case, the contracture had assumed the hemi- 
plegic form ; it affected the right side, and was particularly evident 
in the upper estremity. Recovery took place almost suddenly, 
eighteen months after invasion, on account of a sudden disap- 
pointment. At that time there was no ancesthesia, and the patient, 
whilst confessing to having experienced strange nervous derange- 
ments, denied the existence of any real hysterical seizures in the past. 

It is necessary to recognise, gentlemen, the possibility of those 
recoveries which, even at tbe present day, liave been cried up as 
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-inincalotiB by some, but of which only charlatiins take the credit to 
themselves, ill self-glorification. In former times, similar cases 
were frequently cited, when it was sought to prove before sceptics 
the influence of the supernatural in therapeutics. From this point 
of view, you will read with interest aii article published in the Revue 
lie Philosophie Positive (ler Avril, iH6yJ, by the venerable M. 
Tjittre.' I allude to an essay entitled, Vn, fragment de Medectne rSlro- 
speclive {Miracles de Saint Louis), in which is found an account 
of several cases of paralysis cured after pilgrimages to St. Denis, to 
the tomb where the mortal remains of King Louis IX had recently 
been deposited. Three of these cases are especially interesting to us 
on account of the exactness of their details. They relate to women, 
still young, who were suddenly seized with contracture of one of the 
lower extremities, or of both members on the same side of the body, 
which likewise presented considerable anresthcsia. In these cases, 
recovery took place suddenly, in the midst of circamstances well 
adapted to strike the imagination. You see, gentlemen, that things 
have little changed since the close of the thirteenth century.* 

But if the recovery of these patients is possible, and even probable, 
it does not necessarily take place, and it may be that the contrac- 
ture will persist, as an incurable infirmity. This is an assertion, 
which it will not be difficult for me to justify. But, allow me to 
point out to you that, in most authors, you will only find vague, im- 
certain, and far from satisfactory assertions in reference to this 
subject. 

a. I introduce to you a patient, now aged ^j years, who, eighteen 
years ago, was seized, after an hysterical attack, with paraplegia ac- 
companied by contracture, the principal characters of which you can 
still recognise. At the beginning, the contracture from time to time 
gave evidence of temporary ameudmenf . But, for over sixteen years, 
it has never undergone the least modification. In this case, we have 
a real rigidity of the muscles, with predominance of the action of 
the extensors and adductors. Even after sixteen years of immobility 
of the lower extremities, the ligamentous parts are not affected, at 
least not in the knees, as we have been enabled to verify by an 

' Vcrj little, )□ rcalitj, for llie jirofessedly miraculous curea, coaeerning 
which so much noise Las beun made in these Inter iJajs, do not differ in any 
.poiccptible character from the miraclea of St. Louis. The reader may con- 
vince himaetC of ttiis bj a perusal ot tlit work recenll; publiBbed by M. Dida;, 
entitled, ' Exatnca Mfdical des Miraclea,' &c., Paris, 1873 (BoumeviUe). 
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exploration made when the patient was under chloroforn 
deformity of the feet alone, which resembles that of taliiies equiiio-l 
varus, was not modified during this artificial sleep. The musclei 
of the legs and thighs are markedly atrophied, and faradaic con- 
tractility is diminished there. During many years, hysteria seems 
to have been completely exhausted iu this woinaD, and it has become 
very iiiprobable that any event could henceforth alter, in any way, the J 
stale of her lower extremities, (Fig, 24).' 




FtQ. 34. — Hjstericnl contracture of botU inferior extremities. 

6. What condition then has supervened thus to maintain the c 
istence of this paraplegia with rigidity of the limbs ? EvideatljJ 
in recent cases of hysteriod contracture, the organic modificatioi 
which produces permanent rigidity, whatever it may be, whatever m 
it occupy,i3 verysliglit, and very fugitive, si nee its correlated symptoms ' 
may diaapjiear suddenly and without transition. It is certain that, 

'. for a (letRilcil Bccouut of this cmc sec p, 53 of llic memoir entitled * De 
!a contracture pcrmanciitc,' &c. (B.) ~ 
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with the means of investigation which we possess at the present dftj, 
the most minute necroscopic scrutiny would not be capable of dis- 
covering, in such cases, the traces of this alteration. But is it the 
same with respect to inveterate cases ? No, gentlemen, I believe I 
can assert, basing my opinion on my knowledge of an analogous 
case, that in this woman there supervened, at a certain period, a 
sclerous lesion of the lateral columns, which would be discernible 
now, if an examination were possible. 

It has happened to me, in fact, once to discover, in the case of 
an hysterical woman (who was for ten years affected with contracture 
of ail four members, which had suddenly supervened], a slerous lesion 
which occupied symmetrically the lateral columns throughout nearly 
the whole length of the spinal cord. On several occasions this woman 
experienced temporary remissions of the contracture, but after a last 
seizure, it had become definitely permanent.^ 

' Sodct^ M^dicdle des Uopitaai, S&toce du 15 Janvier, 1865. Precisely 

as wc, sometimes, find a spinal Icaion, anatomicall; perceptible, in inveterate 
cases of hjstericid contracture, so also maj visual troubles be accompaoied bj 
lesions of the fundus, which an ophthalmoscopic examioation will reveal. A. 
student ofLaSalpulriere, M. A. Sv;dos, hns given in his inaugural thesis ('Des 
Amblyopiea et ites Amauroses Hjst^riijues,' Paris, Juillet, 1S73) oearljall that 
relates to tliis subject. He has, in pnrticular, described in detail the ophthalmo- 
scopic phenoinena noted on different occasions in the case of Ktch — . 

In this case, which lias been repeatcdl; referred to (Lecture IX and XI), 
no lesion was discovered for a long time in the fundus of the left eje, 
alTected b; lijaterical amblyopia ; but a later examination, made March loth, 
1873, b; U- (iaiezowski, revealed Llie following alterations: 1^, tbe papilla is 
uniformly red over its whole extent, a pheovmenou consecutive on capillary 
cODgcstion; 1°, the borders 0/ Ihe papilla are e&ccd, blurred, on account of 
a diffuse lerotu exudation which extends along the vessels over the retina ; 
3", the principal branch of the central artery, which is distended iu tbe lower 
part of the retina, presents a fusiform dilatation, whilst near the papilla it 
seems to be iu a state of spasmodic contraction. According to M. Oalesowski : 
" There is reason to suppose that all these disorders arc due to spasmodic 
contraction of the arteries in some places, and their dilatation in others. 
Ucace the occurrence of papillary congestion in some parts, and of anicmia 
in others, a state of things resulting in peri -papillary serous infiltralioD." (B.) 
See also the case recorded bj M. Bonneloj, in the "Lc Mouvemeiit Medical/ 
1873, p. 376 (Note to the First Edition). 

In all the patients affected by kytlerical aaifyopia, who were recently 
examiucd by M. Landoll at La Salpetricre, the visual field for white and for 
colours was found to be concentrically diminished, even iu cases where visual 
acuity and central perception of colours are normal in the eye of the non- 
anajslhetic side. All the functious of (he retina of the eye, on the niTectcd 
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It is undoubtedly legitimate to draw from the foreging facts^^ some 
inductions relative to the pathological physiology of hysterical con- 

flide, have proportioaatelj decreased. For details relating to diminution of 
the visual field for colours, in hysterical patients, see PI. ix, fig. 3, which 
represents the phenomena noted in the case of Marc — and the account by 
which it is accompanied. (Note to the Second French Edition.) 

' To the cases mentioned by M. Charcot, the following, noted in his wards, 
should be added, confirming as it does his teaching in every particular. 

Bcrthc Chat — , aged i8 years and a half, (July, 1873), ^^ subject from 
childhood until her twelfth year, to epistaxis, always supervening in the right 
nostril ; and from the age of twelve until she was fifteen, to cephalalgia, 
afTecting her at monthly periods nearly. At fifteen, without any known 
cause, and irrespective of any appreciable hereditary influence, she had 
suddenly a convulsive seizure, with loss of consciousness. Rare during her 
sixteenth and seventeenth years, these attacks were multiplied in the course 
of her eighteenth year. Some of them, which belong to the category of simple 
hysteria, recur during every two or three months ; others, partaking of the 
nature of hystero-epilcpsy appear every month, with tolerable regularity. The 
occurrence of the catamenia (in January, 1873) did not modify, in any per- 
ceptible manner, the frequency and character of the convulsions. 

At the time of her admission to La Salpotricre, (Sept., 1872), this young 
girl presented on her right side: i*^, complete hcmiaua^sthesia ; 2°, ovarian 
hyperesthesia. 

October 8. — After an attack, accompanied by delirium lasting for about 
twelve hours, contracture of the right lower extremity with talipes equino- 
varus supervened ; the contracture is complicated by an almost constant 
trcmulation (spinal epilepsy). From the 10th to the 25th of October, the 
situation is unchanged, in spite of the occurrence of a hystero-epileptic 
fit. 

October 30. — Convulsive paroxysms, in which hysteria predominates. During 
the second] paroxysm, the persons who held the patient lest she might hurt 
herself, felt the right leg, which till then had been in extension, become 
suddenly flexed upon the thigh, and when the patient came to her senses, the 
contracture had ceased. Chat — retained a certain degree of debility in the 
right inferior extremity, priucipally in the foot which was turned inwards. 

November. — Berthc walks without limping ; the right foot still turns 
inwards occasionally, and its point knocks, at times, against the left foot. 
Sometimes, also, the right leg is taken with a trembling which lasts ^y^ or 
six minutes, and which is followed by a sort of numbness that generally 
remains during the course of the day. " Then I can no longer feel my leg," 
says the patient. 

1873. — The muscular debility has progressively diminished. To-day (July 8) 
Chat — is as strong on one side of the body as on the other ; the right 
hemianesthesia and ovarian pain have not changed. This case is an additional 
proof that hysterical paralysis, with contracture, may suddenly disappi 
without the assistance of any intervention. (B.) 
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tracture. According to the consideratiuna we have mentioned, the 
lateral columns, or at least their posterior portions —which preside 
over permanent contracture in cases of disseminated or fasciculated 
aclerosis — are indicated as being the seat of organic modifications, 
which are at first of a temporary character, and give rise to hysterica! 
contracture. In the course of time, these modifications, whatever they 
may be, give place to deeper material alterations, — genuine sclerosis 
is established. This may not be, perhaps, beyond the resources of 
oar art, but, in any case, its existence most assuredly no longer allows 
Ds to hope for that sudden disappearance of contracture which forms 
one of the most striking characters of the disease, when it has not aa 
yet reached the most advanced phases of its evolution. 

Does there exist any sign which would enable us to indicate, with 
certainty, the cliaracter of the case; toascertaiu, for instance, whether 
the sclerosis has, or has not deiinitely taken up its abode in the 
lateral columns? I do not believe, gentlemen, that in the actoal 
state of science, a single symptom can be mentioned which offers, in 
this respect, an absolute worth in prognosis. 

CojtvuUive trepulaiion of the contractured members, whether 
purposely induced, or spontaneously supervening {spinal epilepsy), a 
certain degree of emaciation of the muscular masses, a slight diminu- 
tion in the energy of electrical contractility, ought not, judging from 
my own observation, to make us altogether despair of seeing the 
contracture disappear, without leaving any trace behind. On the 
contrary, atrophy, limited lo certain groups of muscles, especially if 
fibrillary contractions be added, similar to those we observe in pro- 
gressive muscular atrophy, or a very marked decrease of faradaic 
electricity, ought lo make us suppose not only that the lateral 
columns are profonndly injured, but, also, tiiat the Rntcrior 
cornua of the grey substance have been invaded- I have not ob- 
served, up to the present, these latler symptoms escept in cases of 
hysterical contracture of very old standing, and which left but 
little hope of ever again seeing the affected members resume their 
normal functions. 

I will add, in conclusion, that the existence of a spinal organic 
lesion, of more or leas gravity, will be placed almost beyond doubt 
if, under the influence of sleep induced by cliloroform, rigidity 
of the members only gives way slowly, or even persists to any 
marked extent. 

In my opinion, so long as these symptoms are not distinctly 
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manifested, we should despair of nothing. It is besides important 
not to forget that lateral sclerosis, even when completely established^ 
is far from being an incorable disorder, as I hope soon to prove to 
you. 

In the case of the patients to whom I have called your attention, 
the contracture occupied either the whole of one member or of two 
members, or even more. But there are cases in which spasmodic 
rigidity remains limited to some portion of a member, as the foot for 
instance, when it produces a sort of hysterical club-foot {talipedal 
distortions, of M. Lay cock). Quite recently. Dr. E. Boddaert 
communicated to the Medical Society of Ghent a most interesting 
case of this kind.^ The contracture had occasioned the deformity, 
known as talipes varus. Similar cases have been collected and 
published by Dr. Little,* by G. Bell,« by Dr. F. G. Skey,* and by 
some other authors. 

If it were not for certain reasons of propriety, I could, in my turn, 
gentlemen, relate in all its details the history of a case which resem- 
bles that published by M. Boddaert. 

Let it suffice to inform you that a young girl, at present twenty- 
two years of age, very nervous, and belonging to a family in which 
nervous affections predominate, was, three years ago, suddenly seized 
with painful contracture of the muscles of the left leg; it could be 
assigned to no cause, and she had not previously shown any charac- 
teristic symptom of hysteria. This contracture, which made the foot 
assume the attitude of most marked talipes equino-varus, gave way 
to several remissions in the course of the first year, but during nearly 
two years it has remained stationary and seems permanent, (June, 
1870). 

Several of the muscles of the leg have become greatly atrophied ; 
they likewise present very marked fibrillary contractions, and respond 
but feebly to electrical excitation. Hence, I believe that there is little 
chance of seeing the contracture become resolved, more especially as 

' ' Annales do la Soci6tc de Medecine de Gaud/ 1 859, p. 93. 
' A ' Treatise on the Nature and Treatment of Club Foot and Analogous 
Distortions,' London, 1839, Case 35. 

* 'The Nervous System of the Human Body,' 3rd Edition, 1836, Case 
177. 

* ' Hysteria, &c. : Six Lectures Delivered to the Students of St. Bartho- 
lomew's Hospital,' 1866, 3rd Edition, London, 1870, p. 102. 
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it shows bat very imperfect amendment daring sleep, induced by 
chloroform. I will also point out a most interesting pecaliarity^ 
from a clinical point of view : — this yoang girl has experienced hys- 
terical seizures in the course of the last few months onlv. 



LECTURE XIII. 

HYSTERO-EPILEPSY. 

Summary. — Ilystero -epilepsy. Meaning of this term. Opinions of 
authors. Epileptiform hysteria; hysteria with mixed crises. 
Varieties of hystero-epilepsy ; hystero-epilepsy with distinct 
crises / hystero-epilepsy with combined crises, or attaques-acces 
{seizure-fits). Differences and analogies between epilepsy and 
hystero-epilepsy. Diagnostic signs supplied by examination of 
central temperature in hystero-tpileptic acme, and in epileptic 
acme. Epileptic acme; its phases. Clinical characters of 
hysterio-epileptic acme. Gravity of certain exceptional cases 
of hystero-epilepsy , Case recorded by IVunderlich, 

Gentlemen, — In the brief clinical description which I gave you, 
in reference to each of the patients who had passed under your 
observation at our recent conferences, I studied to bring out the 
principal characters presented by the convulsive seizures to which 
they are subject. 

You have been able to recognise, with ease, that we have not here 
to deal with common attacks, which can be assigned at once and 
without discussion to the classic type. Nor is it merely by their 
great intensity that these convulsive phenomena are distinguished, but 
also by the form they assume ; and what most strikes the observant 
witness is to tind amongst the clonic convulsions of hysteria, 
certain more or less marked features which recall the phenomena of 
epilepsy. 

In point of fact, the convulsive form of disease which is found 
in all these cases, is that which has been designated, in these 
latter times, by the name of hystero-epilepsy ; and, remember, it is 
the only form met with in these patients. These women would not, 
therefore^ be simply hysterical patients^ they are all hystero-epilep' 
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iicat. Li vrhtt respect do they differ from ordinary hysterical patients? 
This is a question concerning which it is important to have a clear 
understanding, and in order to secure that object, I request your 
pennisaion to treat the matter at «ome length. 

I. 

If we keep to the terms of the denomination generally employed — 
iyitero-epilepsy — it would appear as if no misunderstanding could 
arise. It signifies that iu patients, so affected, hysteria is present in 
combination with epilepsy, so as to constitute a mixed form, a kind 
of hybrid composed half of hysteria and half of epilepsy. But 
does this appellation, in reality, accurately interpret the phenomena? 
Superficially looked it, it would seem to do so, sbce we have recog- 
nised in the seizures some of the features of epilepsy. This, in fact, 
ia the manner in which most modem authors appear to understand 
the term. According to their view, hystero- epilepsy would be a 
mixture, a combination of the two neuroses, varying in proportions 
in different cases; it is not epilepsy alone, nor hysteria alone, but 
both together. 

Such, I repeat, is the most popular doctrine. However, it is far 
from being universally accepted, and the camp of its adversaries still 
reckons many adherents. These refuse to admit the legitimacy of 
this hybrid, half-epilepsy, half-hysteria. They do not, indeed, deny 
that epilepsy and hysteria may co-esist in the same individual. The 
most superficial observation would protest against any such assertion. 
There ia nothing to authorise the belief that these diseases are antag- 
onistic, and it might even be possible, though it has not beeu proved, 
that patients affected by one of them, might by that very fact be pre- 
disposed to contract the other. But, under such circumstances, it 
is added, the convulsive accidents remain distinct and separate, 
without exerciaiii-; rcciiirocal influence over each other, in any marked 
manner, and, itbdvc all, without mingling confusedly so far as to 
justify the cruatioii of a mixed intermediate species, in one word, of 
a hybrid. 

What, then, according to this view, is the signification of those 
attacks, the existence of which is so clearly established by the vciy 
cases that form ihe foundation of our study, and in which epilepsy 
seems mixeil u{j with the ordinary symptoms of convulsive hysteria? 

Epilepgy H-'iii/il, in their opinioit, be present here only in the ex- 
ternal many'eituiMH ; it would not be ni&ttantially existent. In 



802 EPILBPTIFOEM HYSTERIA. 

other words, we would have^ in these cases, hysteria solely and 
always present, taking on it the semblance of epilepsy. The term 
epileptiform hysteria, which, if I err not, Louyer Villermay was one 
of the first to employ, would serve to designate these mixed attacks. 
The convulsion, epileptic in foroi, would here appear, as it appears 
in so many other affections of the nervous system, as an accessory 
element, without altering in anything the nature of the original 
disease. 

II. 

That, gentlemen, is the thesis to which I give my entire adhesion. 
It has already been maintained by some most competent authorities. 
Of them, I may cite Tissot, Dubois (of Amiens), Sandras, and M. 
Briquet, who are very explicit on this question. " Hysterical seizures,*' 
says M. Tissot, " sometimes closely resemble epilepsy. Hence, they 
have been classed as a particular form of hysteria, under the name 
of epileptiform hysteria. But, nevertheless, these seizures have not 
the true characters of epilepsy ."i 

M. Dubois (of Amiens), considers epileptiform hysteria, as hysteria 
with an extra degree of intensity superadded to its symptoms,' 
Sandras expresses a similar opinion.^ 

M. Briquet, whose article on this subject bears the mint-mark 
of the soundest observation, says that this species of hysteria, with 
mixed attacks, is only a particular form of hysteria — ^is simply very 
intense hysteria, — ^the prognosis is pot essentially modified : the 
nature of the cause which occasioned the hysteria and certain con- 
ditions special to the affected individual, account for the modifica- 
tions observed in the form of seizure. The nature of the hysteria 
is not, itself, radically altered. 

Be good enough to romark, gentlemen, that this is something 
more than a mere question of words ; it is a question also of no- 
sology, and consequently, a question of diagnosis and of prog- 
nosis. These circumstances will I trust, suffice to justify in your 
eyes the details on which I am obliged to enter, in order that the 
conviction which I entertain may take its place in your minds. 

III. 

Let us, therefore, enquire upon what basis the prevaiUng doctrine 

* Tissot, * Maladies des Nerfs,' t. iv, p. 75. 
2 Dunant, * De rHyst^ro-Epilepsie/ p. 11. 
' Sandras, ' Maladies Nenreuses,' t. i, p. 205. 
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reposes. Hysteria and epilepsy, it is alleged, may be combined in 
different ways in the same patient. M, Beau, who studied in this 
hospital, states that he found this combination in 32, cut of 276 
patients. It takes place in different modes, and the following cate- 
gories may be legitimately established. 

A. In the first group, the hysterical seizures and the epileptic fits 
remain distinct ; this is what M. Landouzy proposes to call kystero- 
epilepi^ with diatinct crisin. Well, gentlemen, that would be the 
most frequent form, seeing that 20 out of the 33 cases reported by 
M. Beau belong to it. Two sub -divisions, however, should be estab- 
lished in this species : 

1°. Epilepsy is the primary disease: npon this stock hysteria 
becomes grafted in due time, that is to say, moat frequently at the 
period of puberty, under the influeuce of certain causes, and of moral 
emotions in particular. 

A case which M. Briquet quotes from Landouzy deserves to be 
summarised for your instruction as bearing upon this point. A 
young woman, who had been affected with epilepsy from her child- 
hood, got married at the age of eighteen. The disease, which she 
had concealed, soon showed itself. Hence arose vexatious disputes 
which engendered hysteria. The attacls, proper to the two neuroses, 
were separate and preserved their specific characters, without either 
being influenced by the other. A reconcihation haviug taken place 
on account of her pregnancy, between the patient and her husband, 
domestic peace was re-established which caused the hysteria to cease, 
but the epilepsy persisted. 

2°. At other times, epilepsy is superadded to hysteria. This con- 
dition appears to be much rarer than the preceding. M. Britjuet, 
however, reports a case whic)i came under his own observation in 
which the attacks were distinctly sejiarate. The mind becomes ob- 
scured, in the long run, in patients belonging to this class, owing 
undoobtedly to the influence of the epilepsy. 

3°, Some other combinations, of a secondary order, have been 
mentioned. Thus : 

a. Convulsive hysteria co-exists with minor epilejtBy' (Beau, 
Dunant). 

' The petit mal of French authors. This form of the disease, ao dtstiuot 
from the commoa rorm, to which the name epilcpsj is popularly applied, and 
yet so important Lttitself.especisUj when questious of hereditary predispositions 
vise, seems to deserve a dislinct designutiou. (S.) 
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b. CoiiTulaive epilepsy is superadded to some of the phenomena of 
non -convulsive hysteria, c. q., contracture, aniesthesiaj &c. We 
have a case of tliis kind among our patients. 

But these different combinations alter nothing in the essence of 
things. Most frequently the two diaeasca, in hystero- epilepsy, exist 
simultaneously and proceed their scverul ways, without reacting on 
each other in any serious manner, each of them preserving its own 
characteristics and proper prognosis. With respect to this first form 
of hystero- epilepsy all authors are agreed. The second form oidy 
is concerned in tlie debate, 

B, In this form, the ki/tieria ntid He epilepsy are coeval ; tbej 
both developc at the snme time. Here the crises do not remain dis- 
tinct ; they have never been so. Prom the outset, the intermmgling 
had been effected, and, in subsequent attacks, the two convulsive 
forms will always show themselves combined, though in varying 
proportions, without being ever, at any moment, completely dis- 
severed. 

To this condition the name of hggtero-epilepni/ with combined 
eritea has been given. In the technical jargon long employed in 
the special wards of La Salpetriere, these crises, in such cases, are 
called " atiaquts-anh " (which we may translate '* seizure-fits "). 

IV. 
Is there really any epHepig in these mixed crises P Such is the 
question which we have now to discuss. With this view, it is right 
that we should take the description of hystero- epilepsy with mixed 
crises, as agreed upon by authors, and examine it under all its 
aspects. Trom M. Briquet, in especial, I borrow the description of 
the seizure-fit. It seems to me to be in complete concordance with 
the results of my own observation. 

a. Erom the outset, the mixed attack assumes its proper character ; 
&om that moment, it is epileptiform hysteria. I would recall to 
7our memory the patient Etch — , who, in her first attack, fell 
into the fire, and injured her face.' 

b. The hysterical aura, such as we have described it, always con- 
stitutes a premonitory symptom. This aura, genexally of long 
duration, occupies the abdomen, the epigastrium, — at all events, it 
does not affect the head alone from the very first, nor one of the 

' Lecture XI. Thi: patient is also mcntiooed in Lecture IX. 



HVSTERO-EPILEPTIC ATTACK. 



305 



I 



extremities, aa takes place in epilepgy teith iiiira. Hence it is per- 
fectly eiact to say tliat patients suffering from hyatero- epilepsy with 
mixed crises are nearly always forewarned in sufficient time to 
enable them to take precautions or to seek a place of refuge, when 
the fit is coming on. 

c. In the convulsive attack, the to-called epileptic piate generally 
presents itself first, to open the scene. The drama hegins — a sadden 
shriek, extreme pallor, loss of consciousness, a fall, distortion of the 
features — then tonic rigidity seizes on all the members. This rigidity, 
remark it well, is rarely followed by the clonic convulsions, brief 
in duration, limited in oscillation, predominating on one side of 
the body, such as we see them in true epilepsy. Nevertheless, the face 
may become greatly tumefied and violet -coloured. There is foam- 
ing at the mouth, and the foam is sometimes bloody on account of 
the tongue or lips having been bitten. Finally, general relaxation 
of the muscles may follow, with coma, and stertorous respiration 
during a less or greater length of time. 

rf. To this first phase, which I repeat is the one chiefly concerned 
in the dispute, the clonic phaie succeeds. Then all is hysteria : great 
gesticulations, havmg a purposive character, supervene, and some- 
times violent contortions are made, characteristic of the most various 
passions, such as terror, hatred, &c.' At the same time parorytnial 
delirium breaks out. 

e. The termination of the attack is marked by sobs, tears, laugh- 
ter, &c. 

These different phases do not always succeed each other in so 
regular a manner ; they get entangled occasionally, and now one, now 
the other predominates. In the patient C — , for instance, the 
tonic phase prevails to a great extent over the other, and sometunes 
it is almost exclusively manifested. 



We have arrived, gentlemen, at the critical point. In what does 
this hysteria with complex crises differ from ordinary hyst«ria, if it 
be really separate ? In what does it resemble true epilepsy, if there 
be reason for such an approximation ? 

Is the appearance of tonic convulsions a novel and unwonted fact, 

in the classical description of the common hysterical attack? Certainly 

' See anii, figures 19, 10, oud 31. 
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not. It is not really exceptional, in common hysterical attacks (when 
no one thinks at all of interpolating the epileptic element), to see 
the supervention of tonic convulsions occur, having an epileptiform 
character, especially at the beginning of the seizure. All authors are 
agreed upon this point. These convulsions are occasionally so marked 
that M. Briquet has been induced to establish, side by side with the 
clonic or classic hysterical seizure, a species of seizure in which 
iemi'teianic stiffness predominates in the body and members. 
Does it not, therefore, seem already probable that the so-called epi- 
leptic form is, properly speaking, only the exaggeration, the highest 
degree of development of this variety of common hysteria ? 

VI. 

If, on the other hand, we turn our gaze upon true epilepsy, we 
shall meet with a certain number of characteristic pecuUarities, of 
which we can easily make profitable use. 

We should point out, in the first place, that, according to the de- 
scription already given, the epileptic type is never represented in the 
seizure-fits, save in an imperfect manner, in rough outline as it were ; 
but, indeed, that alone would not be a decisive argument. Here is 
a more significant character. 

Never, in descriptions of hystero-epilepsy with mixed attacks, do 
you find mention made either of the petit maly or of the epileptic 
vertigo. We might also add, as supplying material for an important 
distinction, that, in this form of hystero-epilepsy, even the most 
intense epileptiform attack is, judging from our own observation^ 
modified and sometimes even arrested in its development by com^ 
pression of the ovary. This never happens in true epilepsy, as we 
have over and over again assured ourselves by experiment.^ 

In cases of mixed attacks, even when frequently repeated, it is 
acknowledged by authors, that obnubilation of the intellect and 
dementia are never the consequences of these seizures. This is 
contrary to what would almost necessarily follow, if epilepsy were 
really in question. I cannot do better, in connection with this, than 
recall to your mind the case of the patient Ler — , who, for nearly 
forty years, has been subject to the most violent epileptiform hys- 
teria. This woman is, no doubt, odd, and whimsical in her ways, 
but her intellect remains what it was at the outset. The information 

* V. ante. Lecture XL 
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we have received, on inqnirioa made, do not permit the survival o( 
any doabt as regards tKis fact. In short, in cases of this kind, the 
prognosis is nothing difTerent from that of intense hysteria. Such 
ia likewise the opinion of M, Uriquet. 

From this consideration a practical conclasion is deducibJe, well 
calculated to command your attention. 

There is, lastly, another characteristic on which I beg leave to dwell 
at some length, because it has not hitherto beeu noted, so far as I 
am aware, and because, in my judgment, it is decisive. This charac- 
teristic is yielded by thermometrical exploration; and I hasten to seize 
the opportunity which presents itself now of showing you, by a new 
example, the advantage which may be derived from this mode of in- 
vestigation in the clinical treatment of diseases of the nervous syst«m. 

It is not, gentlemcu, that the tonic epileptiform convulsions of hys- 
terical patients differ, in any respect, from the convulsions of the epi- 
leptic attack, so far as changes of central temperature are concerned. 
The tonic hysterical seizure, if it have but a certsiu intensity, raises 
the temperature by i* C, ( = i'S'' F.), nay, by a degree and some 
tenths (38°, 38'5'' C.,= ioo'4'' F., iQi'3° F-). exactly as we find to 
result from an attack of true epilepsy. This is a fact the accuracy 
of which we have had many opportunities of testing in these wards.' 

But if, as regards thermic elevation, the attack of epileptiform 
hysteria and the attack of true epilepsy be identical, it ia quite 
otherwise when we have to deal with those fast-followiug fits that 
constitute what, as regards epilepsy, have been called ia France 
let series or elat de mal {= status epilejttictti, — which we may 
translate by the term epileptic acme). 

Of this epileptic acme we can distinguish two kinds : the minor 
acme, (lespetitesseriee),coTist\tuledhyiTQm 3 to 6 fits, and the mo/W 
actae, (lei $randet teries), in which from 30 to 30, or even more fits, 
have been reckoned in the twenty-four hours. I address myself ex- 
clusively to the latter, because the phenomenon, on which I wish to 
lay stress, then manifests itself in its typical state of full develop- 
merft. In such cases, gentlemen, that is to say, when a great number 
of true epileptic fits succeed each other, witliin a brief space, the 
central temperature becomes remarkably augmented ; and, most 
assuredly, this thermic increase cnnuot be attributed eiclnsively to the 
repetition, any more than to the intensity, of tonic muscular contrao- 

■ BourneTillc. ' £tudes Cliniquea et ThennODi«tciqucB sui Ics Maladiea dc 
Sjgtcmc Nerveui.' 
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tions, for the convulsions may completely ceaae for t-evcTal days, ^H 
■whilst the temperature nevertheless persists, during this time^at a very ^M 
hif;h elevation. ^M 
We can observe and follow these peculiarities on the diagram ^H 
which I place before you, and which represents the changes of central ^M 
temperature in the patient Cheval — , during the course of the ^M 
epileptic ucvie which she has recently exiHTicricrd. (Fig. 25.J ^H 
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+ Tem pern I lire after a remission of four hours. After 
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line reprcnenU the state of tbo pulse. 

It must be borne in mind that this elevation of torn] 
in the great majority of cases, even after complete cessa 
convulsions, an omen of the darkest significance. It 1 
most frequently accompanied by a general state of the c 
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times, a more or less marked delirium exists, which M. Delasianve 
attributes to menin^lic congestion ; sometimes, on the contrary, 
a more or less profound coma — the apoplectiform congestion of 
anthors — is found. In both cases we observe great prostration, dry- 
ness of the tongue, tendency to rapid sloughing over the sacrum ; 
lastly, occasional production of transient hemiplegia, the cause of 
which has not, as yet, been revealed by any post-mortem examina- 
tion. 

However, and this is a most important datum to note, this eleva- 
tion of temperature, even when it exceeds 41° C. (=I05"8'' F,), and 
is accompanied by the grave symptoms just enumerated, is not to 
be regarded as a sign necetsarili/ heralding a fatal termination. You 
perceive by the record of Chevall — , that a patient may still 
recover, even from the midst of all these grievous circumstances. 
Angmentation of temperature above 4 1 " C.( = io5'8° F.) is not, there- 
fore, necessarily terminal in such cases ; consequently, the assertions 
published by Herr Wunderhch, and after him by Herr £rb, in relation 
to this point, must be subjected to abatement.' 

' Tbe case of the patient Chcrall — is related at Full length, up to 36tb 
March, 1873, ia our ' ^tndes CUniques et Tbermomutriques sur les Maladies 
du Sjsltme Nerveux' (Obs. iixiii, p. 2%^). Since that period, Clievail— 
Edmee haa been seized with new accidents issuiog in a fata! termination. We 
think it all the more useful to relate them hero because, besidea completing 
the fonner record, the; SDppl; additional proof in corroboratioa of the opinioDB- 
stated bj M. Charcot in tbe present lectnre. 

1873, Februaij 9. — For about a week Chevall — has been tetchy and 
irritable; sometimes she bai been 10 violent that constraint was necessaty 
(maniacal excitement). 

February 10. — Last night the agitation augmented; Chevall — prevented 
the other patienta from sleeping, b; her cries. Sbe, boirever, became calm 
after three o'clock a.m. Three Gta were noted during the niglil. From one 
o'clock p.m. till three o'clock p.m. the G(s multiplied. At three o'clock : pulte 
1001 rectal temperature, 381P 0. (=101*48° F.) 

Febnutry II. — Yeaterda;, from one o'clock till nine o'clock p.m., for^- 
three Gts were counted; and from that until seven o'clock a.m., seventy fita; 
from seven o'clock till eleven o'clock a.m.. when this note was taken, there 
occurred thirty-five fits. Tbe following is a deioriplion of the fits ; 

Five or ten seconds before their occurrence, tbe pupils (especially tbe left^ 
became widely dilated. Sometimes, in addition, we baie little complainings, 
grinding of the teeth, and, eiceptioually, a slight cry. The fit begins ; the 
eyeballs are subject to very marked convulsive movements (nystagmus) ; the face 
grows pallid, and is deviated to the left -, the gaze, at first fixed and direct, 
is averted to the left. Tbe left arm rises, and then stiffens, simnltaneously 
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I should remind you, in passing, that this rapid increase of tem- 
perature is far from being the exclusive appanage of the epi- 

with the right, which, however, rests upon the bed. The tetanic stiffness next 
invades the lower extremities. At the end of a few seconds, we notice semi- 
occlusion of the left eyelids, which are agitated, like the muscles on the same 
Bide of the face, by rapid convulsive movements. 

Ten to fifteen seconds after, the face and eyes turn to tlic right ; the body 
inclines to the right ; the left eyelids open, and remain nearly motionless ; but, 
to make up for this, the convulsions seize upon the rigiit eyelids and the 
Riusclcs of the right side of the face. The mouth, at first drawn to the 
left, is now drawn to the right. The clonic convulsions manifested during 
this phase, which had at first invaded the members of the left side, now pre- 
dominate on the right. 

Finally, the (it concludes by snoring, extreme lividncss of the face, and 
foaming at the mouth. At the close of the fit, tiic pupils resume their normal 
dunensions. 

During the remissions the patient is in complete resolution. When raised 
and let go the limbs fall inert. Energetic pinching provokes a slight raising of 
the left arm, but nothing in the right. When the soles of the feet arc tickled, 
reflex movements are set up, which are more intense on the left than on the 
right. The right eye is not injected, whilst considerable hyperasmia of the lower 
lialf of the left eyeball and a lesser vascularisation of the lower lid exist. The 
nostrils are pulverulent. The digestive tube presents no particular symptom ; 
there was a stool after enema yesterday ; Ch — micturates in bed. Erythema- 
tons patch on the left gluteal region, profuse perspiration, augmented at inter* 
Tals. At eleven o'clock : pulse 1 30 : respiration 49, noisy ; rectal temperature, 
40*8^ (=105*44'' F.). At noon pulse 130 ; respiration 60. 

Six o'clock p.m. — Seventy-six fits have been noted since eleven o'clock a.m., 
of which thirteen occurred after half-past four o'clock p.m. liespiration 60 ; 
rectal temperature, 41*3^ G. (=106*34*' F.) Copious perspiration over the 
whole body, on both sides indifferently. The entire left side of the body 
(face, trunk, &c.) is plainly warmer than the right. 

The eyelids are half-open ; the eyes turned up ; the pupils are moderately 
dilated (the right still the more enlarged). Before every fit, dilatation of ike 
prnpili augments in a remarkable manner. The nyiiagmut seems to appear 
ahnost simultaneously. Neither vomiting, nor stools, nor micturition. Same 
eondition of right gluteal region. Coma. Stertorous breathing. 

EigU 0* clock p.m. — Pulse — ; respiration 70; rectal temperature 41 *a^ C. 
Fourteen fits. From this time forth the patient had no more fits. She died 
at three o'clock in the morning. Vaginal temperature (taken by another) was 
41*3** (=101*10^ F.). At eleven o'clock in the morning on the nth February, 
M., eight hours after death, rectal temperature 40^. (=104** F.) (the corpse 
remaining in the bed). The pupils are moderately dilated, and both equally 
Numerous livid stripes or wheals on the belly, back, buttocks, and thighs. 

Poti-mortem, Feb. 18. — The bones, dura mater, and sinuses present nothing 
abnormal. The quantity of oephalo-raohidian liquid is not augmented 
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leptic acme; it is likewise observed in the so-called congestive, 
apoplectiform, or epileptiform attiicks of pragregsive general para^ 
lysis, as was first pointed out bj llorr Westphal, who has, how- 
ever, offered an interpretation of the fact which is little in con- 
formity with the reality.' It is also observed in the very similar 
attacks which may supervene in the course of disseminated sclerosis,^ 
and, lastly, in the attacks accompanied or not by convulsiona 
which take place in cases of old cerebral foci {hiemorrhage or 
ramoUissement) or of cerebral tumours, whatever their origin. 
This thermic increase contrasts, in a remarkable manner, with the 
initial decrease which almost always eiiats at the moment of the 
formation of a cerebral hiemorrhagic focus, — and that, as I have 
demonstrated, is a characteristic which may be profitably used in 
making a diagnosis. 

But it is time to return to epileptiform hysteria, from which this 
digression has somewhat separated us. Complex fits are observed in 
hystero-epilepsy precisely as in true epilepsy. Landonzy speaks of 
one hysterical patient who had up to loo fits a day. The hyttero- 
epUeptical acme may, besides, he prolonged over a considerable space 

SuigiiiDeous suffusion on tlic convex surface of tlie cerebral bemisphereB, 
especially on tbc right. Aileries, at base of brain, bealtby. Weight of 
encephalon, 136a granimes. Tlie pia mater b very sLigbtlj injected at biue of 
brain; most marked at tbe sphenoidal lobe. The pia mater is easily detached 
an both sides, and the broiu is equally moist. 

Right hemisphere. — It weighs 5 grammes (^yj'ty gra.) more than left. On 
certain conrolutious, chiefly those Ijiog adjacent to the Sjlvian Gssiue, we note 
H hortcnsiu coloration, some little abrasions, and, on a few, a very Que red 
punctuation. The coavoliitioQ of the comu Atnmonis presents a very evident 
induration. This induration, whicli ascends interiorly along the said convolu- 
tion, predominates at ila eilremity. 

Left heaisphere. — The comu Ammonis preaents an indnnitioD mnch leas 
marked and circumscribed at its eitromity. 

Notbtcg notable in the cerebellum and istiunus. 

Spinal cord. — The grey substance, viewed with the naked eye, seems a little 
deformed. 

Thorai, — Considerable congestion of the lower half of the lungs. There 11, 
moreover, a focus of red, recent hepatization in the lower lobe. 

Heart, iloaaei, ipUen. — Healthy ; no ecchymoses. Liver, not congested. 
Kidnegi, anxmia of cortical substance ; pyramids dietinct. Bladder, nothinj;. 
Ulenia, fair size; recent corpus luteunt on one of tbe uvariei ; small oystA 
on the other (B.). 

' Weatpbal, he. eit. 

' V. aHir, Lecture VIII. 
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of time. Georget quotes the case of a woman who suffeni uoS^^f 
an almost continuous succession of fits extending over forty-five daja,^^H 

In the case of our patient Co — , whose seizures bear such a pre- ^^M 
dominant and strongly- marked epileptiform character, tte paro^yt- ^H 
mal acme persisted over two month, and, at times, the accidents ^H 
attained the highest degree of intensity. Thus, to mention one ^^| 
instance, on the aaud of January, the epileptiform convulsions ^^| 
followed each other, without interruption, from nine o'clock in the ^^H 
morning until eight in the evening; from eight until nine o'clock ^H 
there was a resting space, after which the attacks came on again, ^H 
as though with renewed vigour, and persisted, without the least lucid ^H 
interval, for abo^t the same length of time. We may without any ^H 
enaggeration calculate that, in round numbers, she ex])erienced froni ^^| 
150 to 100 epileptiform fits in the space of a day at that period. ^H 

Does not the pcrsistance of such a statu, wilhout a fatal termination, ^| 

hystero-epilepsy ? " If that were not hysteria," said the experienced ^H 
head nurses of these wards, speaking of Co — , whose seizures thej ^^| 
watched, " if it were really epilepsy, the woman would have sue- ^H 
cumbed long ago." This remark is thoroughly well-founded and ^^| 
perfectly correct. ^H 

Well, gentlemen, here is the point upon which, especially, I wish 
to lay stress, — never, during that long convulsive period, was the 
rectal temperatttre modified in a perceptible manner, in the case of ,, 
Co—; on an average it stood at 37-8^ C. (= loo^" P.), it only ^^ 
rose to 38\5'' C. (= ior3° F.), in a quite exceptional and transient ^^| 
manner. (Fig. 26.) ^^ 
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tne patient never gave us the least uneasinesa, in spite of the insuffi- 
ciency of her alimentation and the enormous amount of muscular 
force she must have expended. Again, her mental coadttlon was, by 
no means, so deeply modified as it would necessarily have been if 
the disease had been true epilepsy. At no period was there invo- 
luntary evacuation of urine or fieces. In the brief respites allowed 
her by the fits, the patient rose to satisfy the requirements of 
nature. In these intervals, also, which were in truth very brief, 
the hysterical character of the disease showed itself in all 
its fulness, especially during the first weeks, A flower twined in 
her hair, fantastic curls, an old bit of mirror attached to the bed- 
post, — these things sufficiently attested the favourite occupations of 
this woman during her intervals of ease. 

But I desire, above all, to call your attention to the thermal 
state which careful investigation enabled us to discover. It wonid, 
in short, follow from what precedes that, whilst, in the major 
acme of epilepsy, the temperature rises very rapidly to a high 
d^ree, and the position of affairs becomes extremely critical, — in 
the miijor acme of hysi^o-epilepai/ on the contrary, the tempera- 
ture rarely exceeds the normal standard, whilst the concomitant 
general state of the patient is not of a kind to inspire uneasiness. 
It is not necessary, I think, to dwell at any length upon this topic 
in order to emphasise bo striking a contrast. 

I do not, however, gentlemen, want you to take in its strictly 
literal meaning the last term of the proposition which I have just 
enunciated ; it undoubtedly applies accurately to the great majority 
of cases, but the chapter of exceptions exists. It would not, in 
fact, be unexampled to find hysteria terminating in death during the 
convulsive phase. It is true that this sad result is nearly always 
owing to a peculiar kind of attack, the dygpntxic seizure.'' But I 
repeat, the convulsive fits may themselves be the cuuse. As aa 
example, I may remind you of a case of this character published by 
Herr WunderUch.' It relates to a case of hystero-epilepsy, compar- 
able in many respects to that which I have just described. 

The patient in question experienced epileptiform attacks for more 

' Briqucl, loe.eit., pp. J83 et 538, 

= Tlie following is a tianElation (after M. Teintnrier) of Wunderlicli'a ease, 
to wbich M. Charcot alludes; 

Note. — Eiffil loeela of apyrrlie hyattrifarm eimraUiom, tcitkout apparent 
danger. Saddenand drptoralile change, mlkoul auffnieHtation of parotgmal in' 



314 HYSTERO-EPILEPSY. FATAL CASES. 

than eight weeks^ though in number they were somewhat limited, 
and not accompanied by any marked augmentation of temperature, 

tensity. Death in the course of a few hours, with a temperature of 43° C. 

(=109-4° F.) 

Fost'fnortem.-^Anna. Vogel, set. 19, servant, had twice menstruated in the 
fortnight before falling ill, but otherwise in good health, was taken with con- 
vulsions, for the Orst time, on the 13th August, 1851;, after a severe scolding, 
according to her own account. The convulsions came on again, in the evening 
of the 17th, and in the morning of the i8th, and continued almost uninter- 
ruptedly throughout the night, from the i8th to the 19th. Admitted at noon 
on the 19th. She presented at midnight slight subsultus in the left arm, in 
which the presence of paralysis without insensibility had been noted. Then 
she experienced a feeling of anguish (constriction in the epigastrium), gave 
a slight cry, and had convulsions, first in the left half of the face, and then in the 
right also ; the mouth was open, the eyelids were alternately opened and closed, 
the eyeballs turned greatly upwards. Then supervened violent and rapid clonic 
convulsions in the lower extremities and pelvis, by which these parts were 
projected forward, backward, and sideways. The face was cyanoscd, and foam 
flowed from the mouth. At the end of a minute, deep and superior breathing ; 
relaxation of the limbs and face. Afterwards sleep, apparently peaceful; 
lastly, yawning, opening of the eyes, and return to consciousness after six 
minutes. 

The patient is in good condition, her tongue is little loaded { the temperature 
is 38*1 2" C. (=ioo'6^ F.), the pulse 140 (after the fit) ; nothing abnormal. She 
says, however, that slie cannot move her left arm, and requests that it shall 
not be touched, because otherwise she will get convulsions. Nevertheless, she 
can grasp strongly with the left hand. 

In the night of the i9-3oth, six seizures ; and in the day following, seven 
seizures. No albumen in the urine; considerable uric sediment. Tongue 
loaded. Temperature, morning and evening, 3813° C. (=ioo-6°F.); pulse 
132 ; respiration 24—32. In the night of the 20-2 ist, seven seizures ; thirteen 
seizures till the morning of the 23nd. Temperature, 37*76'' (= 99*96^ F.) ; 
stools normal ; urine slightly turbid from the presence of albumen. 

From eight to sixteen fits a day, in the following days. Condition otherwise 
tolerable; no marked elevation of temperature, which is generally normal, 
never above 38'i2°C, (=ioo'6° F.), except one evening, when it reached 
38*75'* (=101*75° F.); pulse usually above iia; tongue loaded. On the i6th, 
^confluent vesicular miliary eruption on the finger tips. Urine charged with 
phosphates, without albumen. During the seizures she sometimes loses con- 
ficionsness, sometimes not; occasionally shrieks greatly. Sensibility persists in 
the left arm and leg. 

7M September.—The fits become more frequent, last several days without 
interruption ; during the seizures she often talks and shrieks. Frequent evacua- 
tions of urine and faeces in bed. Improvement, then stationary condition until 
the evening of the and October, when the patient presents a marked attack 
of collapse. In the night of the 3rd no particolar seizures. In the morning 
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when suddenly — without known cause, without the intervention of 
new accidents — the scene changed two days before death ; the patient 
fell into collapse, and in a short space of time the temperature rose 

to 43° ( = 109-4° F.). 

This example, gentlemen, will suffice to show you that, in presence 
of a case of hystero-epileptic acme, whatever be its intensity, or 
however great the chances of a favourable issue, it would be im- 
prudent to abandon ourselves to a feeling of complete and absolute 
security. 

agitation of the arms and divergent strabismus. The head inclined forward 
and to the left ; consciousness preserved ; slight cyanosis. Erom ten o'clock 
forth, deglutition impossible ; at noon, trismus ; at a quarter to two o'clock, 
strong convulsions, not affecting the head ; pulse extremely frequent ; tem- 
perature, 41*87° ; intense cyanosis, foaming at the mouth ; trachieal rale. Died 
at a quarter past two o'clock; temperature, 43*1° C. (=109*58° E.). A 
quarter of an hour afterwards, temperature 42*75° C. (=108*95° ^0 

Post-mortem, — Body in good condition ; large cadaveric spots in the lower 
parts ; no muscular rigidity. The cranium and its contents gorged with blood ; 
posterior convolutions slightly flattened; cerebral substance rather hard. 
Slight turbid thickening of the pia mater at the base of brain. Capacity of 
cerebral cavities nearly normal, parietes usual consistence. Poiu and medulla 
injected with blood, dirty greyish red. Lungs congested and cedematous. 
Heart normal. Liver fatty here and there, exsanguine ; bile, clear and dark 
brown. Spleen, small, soft, pale brown, exsanguine. Stomach dilated, otherwise 
normal, as were the intestines. Kidneys greatly gorged with blood ; concretion 
size of half a pea in calyx of left kidney. Uterus normal. Ovaries containing 
numerous cysts, as large as peas (Wunderlich, ' Archiv der Heilkunde,' t. v, 
p. 210). 
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CASE OF PiBALYSIS AGITANS. 

[Sec Plate Till, wliich represents the characteristic attitude of 
patieuts affected by paralysis agitans.] 

Anlecedmis.—ProbaiiU caute of liiteate. CommencemetU ,- the mem- 
bert lucceuively invaded by debiUfy. Tremor of Ike heail, thea 
of the lint6». 

State of He paiient in l^^^; general attitude. Tremor. Gait: 
propultion and relropuUitm. Temperature, puUe, Sjc. 

Modificaiion* tuperventng in He disease, from July, l^!74, 
untilJuly, 1 875. 

Gav — Anne Marie, let. 62, was admitted to La Salp£trierc, 
December jiat, 1872 ; came under M. Charcot's cliarge (Salle St. 
Alexandre, No. 3), on the 12th November, 1873, 

Antecedents. — Her father, a carpenter, died of an accident when 
she was only twelve years of age. Her mother, who succumbed at 
the age of seventy-four, was of a nervous disposition, easily moved 
to passion, but had been affected neither by tremor nor by paralysis. 
Her only sister died of pleurisy at forty, None of her relations, 
BO far as she was aware, suffered from nervous affections nor, par- 
ticularly, from tremor. 

Gav — arrived in Paris at the ^e of four. Her childhood and 
youth passed without the occurrence of any incident worth noticing. 
From the age of fourteen she menstruated regularly. Having 
married at the age of twenty-eight, she has had five children. 
Pregnancy and confinement generally favorable. Of the five children, 
the eldest {a boy), died during the Commune, aged 35 ; the second 
and third (boys also) enjoy good health ; the fourth, a female, aged 
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28, is subject to nervous attacks at long intervals ; the fifth died at 
birth. 

The patient assures us that she has never had any serious illness; 
never, for instance, was affected by rheu;natism or chorea. Although 
she had been a costermonger for thirteen years^ she never gave 
way to excess in drink. She has always lived in healthy lodgings, 
well exposed to the sunshine ; she was happy in her home, and never 
suffered from any privations. 

Invasion of the diaeoie. — Her affection first showed itself in 1868, 
under the following circumstances. Her third son^ of whom she 
was particularly fond^ unexpectedly told her one day that he had 
enlisted as a soldier. This news greatly afiiicted her ; she wept much 
over it, and from the following day was aware of a weakness in her 
right arm. Soon after, the left arm was taken in the same way, then 
the right lower extremity was invaded, and (simultaneously) the left. 
During the night-time she had cramps in her legs which made her 
cry out. Next she experienced weakness in the loins. At the time 
of her entrance into hospital (December, 1872), she was not so 
weak as at present (July 8th, 1874). The trembling began to invade 
the members, affecting first the right upper extremity, in the early 
months of 1873. I^^stly, she noticed about the same time that she 
was affected by retropulsion ; one day, having missed her step, she 
felt herself compelled to walk backwards in spite of herself. 

Present state (July 8 th, 1 8 74) . — ^The general attitude of the patient, 
when standing, is that described by M. Charcot in Jjccture Y, and 
which is so faithfully depicted on Plate VIII, by M. P. Eicher. 
The body and head are bent forward; the neck is stretched and the 
head seems as though fixed on a rigid stem. The features are quite 
immobile ; the brow is but faintly marked with wrinkles ; the eye- 
lids are moderately open ; the patient can, however, raise or lower 
them with ease. The eyes, but slightly expressive, are directed 
forward ; the patient must turn her whole body in order to look 
aside. Sometimes the lips adhere, but generally the mouth is half 
open, the lower lip, relaxed and hanging, allows the dental arch to 
be seen, the saliva flows involuntarily. The lips and tongue do not 
tremble. Deglutition, it appears, is almost always laborious. 

The arms are held slightly apart from the chest ; the fore-arms, half 
flexed, are so placed that the hands rest on the umbilical region, 
whilst the elbows are somewhat apart from the body. The thumb, 
slightly inflexcd, rests usually on the forefinger ; the other fingers 
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are slightly bent aad gatbered together. Both hands are disposed 
in the same manner. 

The legs spiiroximate, though the knees do not touch. If the 
legs are separated, the equilibrium becomes uncertain. Whether the 
eyes are open or closed the attitude of the patient is the same. 

She sits down heavily, and all of a audden. She cannot rise until 
she get assistance, and even then the attendants have to use strength 
to raise her. After hesitating, she begins to walk, advancing first 
with short steps, afterwards hurriedly, — there is propulticm. " Some- 
times," says Ciav — " I am driven very far, until I meet a wall, — 
and if 1 don't, I fall." The existence of reiropuUhn is also 
marked ; to observe it, it is only necessary to pull the patient gently 
by the skirt, — the method adopted by M. Charcot. Immediately 
she begins to walk backwards, and with such rapidity that she 
would soon fall if not watched. Tlie hesitation of the pntieut, before 
retumiug, is greater than before beginning to walk. 

l%e trembling is scarcely noticeable, especially when she is at 
rest. The head trembles, at times, a little more than the hands. 
When these are hanging by the side, they generally remain motion- 
less. The patient can incUne her head more than it usually is in- 
clined, but it is impossible for her to raise it in extension completely, 
because " the vertebral column is stiiT." 

Neither cephalalgia, nor vertigo, nor giddiness. The intellect is 
preserved and the memory good. Her »leep is less abridged than 
we find to be the case with most patients suffering from the same 
complaint. She would even sleep well if she were not frequently 
waked up by pains in the heel " that prick me, and you'd think 
'twas water running inside the heel." She complains of a constant 
feeling of beat, and only keeps a sheet over her even in winter time. 

We have mentioned the state of her strength, measured by the 
dynamometer {Note to Lecture V) and that of her temperature, so 
we shall not revert to these points. 

July, I H75. — The weakness has gone on increasing. The general 
attitude remains the same ; however, the head and trunk are more 
and more inclined forward ; besides, a sort of lateral inrlination has 
occurred, in consequence of which the right half of the body pre- 
cedes the left half in walking. 

At present, the lips are almost always adherent each to the 
other ; the upper lip is puckered ; sometimes, according to the 
patient, both of thetn are stiff. The dental arches are not pressed 
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against each other. It would seem as if the patient drew her lips 
together to diminish the trembling of the chin ; in spite of this 
precaution^ her legs are stirred by little twitching movements, which, 
to use her own words, remind one of the motion of rabbits' lips. 
The tongue trembles even within the mouth ; when protruded, the 
trembling is augmented. 

The trembling of the head is composed of antero-lateral, and 
sometimes lateral, shakes, of very limited extent. These oscilla- 
tions are transmitted to the head by the body, as was mentioned 
in the course of the lecture. When the patient is sitting, her legt 
tremble, and her feet beat rapidly on the jQoor, striking little blows. 
To sum up : — ^trembling has progressed, so far as the head and 
lower extremities are concerned ; but in the upper extremities there 
is little alteration. Let us also notice that the necessity of changing 
position (fidgetiness), which was little marked in 1874, and was 
only experienced during the day, is much more manifest at present, 
and torments the patient not only during the daytime, but whilst 
reposing in bed (at night). Her sleep is less than it was formerly. 
The patient still takes exercise in the ward and in the courtyard of 
the infirmary (B). 
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MTOFATHr, Sct^BOalB, DliBMlIH- 

HniLITiBi anU et»lral, 54; dimiiia- 
tion of electriml cnutnutility in, 
54 ; Iciianiof auprn-rKniil cnptiiU*, 
lOBj ■Ifrntloni of urim., 108; 
gutrlc eriie«, 210 

— partial, Binjotnipliy, 53 

— tponlapiotii, 87 

— Iraumatu^, 80 
MlOUTNU, Ujit«rio»l, 2(14 
NTOP4TnIE8 MIKWIltivtl Oil luioTU of 

tile (pinnl cord, EO 



HBPHXO-OTfmnB mnMcntite on ipinil 

Isdona, lOfi, 107 
If arniiotoiiT, £28 ; gravity of, 240 

NsRVBB. amtaiioD and tigaturu of, Hi -, 
rXCiiAon of, 49 ; puU-bfa of iirlcroais 
on, 161 ; dilalor, 116 (e. Chorda 
TTHPANr) i facial {p«nilyil« of) 
82 ; glandular (irritation of), 122 ; 
iieiUalic (rwolt of tection of), S ; 
teerttor (rMettplici of Lndnig on), 
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Ftge 93, lines 23 aad th,/or " pwapletfic " read " hemiple^c' 
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